
Canon A-l Repair Guide 



1. Introduction 

In April, 1976, Canon introduced a landmark camera, the 
Canon AE-l. It incorporated a very reliable computerized 
AE mechanism into a compact body that can be marketed at a 
very competitive price due to revolutionary production 
techniques. The AE-l has been a huge success and completely 
changed the face of photo hardware marketing. 

With the AE-l firmly established as the best selling SLR in 
the World, design work progressed on a more versitile ver
sion. This work is now complete and the result is the CANON 
A-l, the Apex of the AE camera world: the highest quality, 
most durable, most feature laden automatic exposure SLR in 
the world. 

The major goals which guided the design of the A-l were: 

- Incorporation of advanced digital technology 
- Compact, easy-to-handle body 

- Compatability with AE-l system components 

- Interchangeability of parts with AE-l 

- Improved durability 

2. Features 

2.1 Five difference automatic exposure modes 

o Full Aperture TTL Metering 

Shutter speed priority AE 

Aperture priority AE 
Programmed AE 

Electronic flash AE 

o TTL Stopped-Down Metering 

Stopped-down AE at (regardless of the types of lens 
attached or whether a lens is attached at all). 

2.2 The employment of total digital system to process with 
speed and accuracy all incoming information 

After converting the brightness information from analog 
form into digital form, digital computation takes care of 
information input, calculation, information storage, 
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information display and exposure control. 

2.3 Full Information Character Display Viewfinder 

All information is displayed alphametricly is the dark area 
below the focusing screen by segmented LED's similar to 
those used in digital calculators. Information includes 
exposure information, mode information, and various warn~ 
ings. Although it is probably the least intrusive full 
information viewfinder ever built, it can be turned off to 
completely eliminate any distraction to focusing and com
position. Even when it is turned off, the camera continues 
to function normally in whichever mode it is in. Details 
are given later. 

2.4 Expanded Range and Versitility 

Expanded metering, film speed and shutter speed and ex
posure compensation ranges, EV memory · and multiple exposure 
increase the A-l's versitility. 

2.5 Essential Controls and Displays Grouped for Easy Reach and 
Rapid Operations 

(1) AE mode 

·(2) AT dial 

(3) Shutter button lock self-timer lever 

(4) Viewfinder information display switch 

(5) Multiple exposure lever 

2.6 Automatic System Components 

Motor Drive MA, Power Winder A, Data Back A, Speedlites 
155A, and 199A. 

2.7 Human Engineering, Miscellaneous 
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o Safety Features: Lock Mechanisms, Flashing Warnings, 
Energy Conserv ing Design 

o Easy Operation: Action Grip, Human Engineering 
Design, Electro-magnetic release 

o Interchangeable Viewfinder Screens 



o Easy to ~ead viewfinder 

o True-load battery checker give s visual indication 
of remaining battery power 

o Eyepiece Shutter to block extraneous light 

o Two delay self timer 

3. Specifications 

3.1 Type: 

35mm focal plane shutter single lens reflex with five 
automatic exposures modes: 

3 . 2 Picture Size: 24 x 36 rom 

3.3 Interchangeable Lenses: 

3.4 

Whole FD series for five methods in automatic exposures; 
with FL series, automatic exposures with stopped-down 
metering at working apertures. 

Viewfinder 

(1) 

(2 ) 

(3 ) 

(4 ) 

(5 ) 

Type: 

Field-of-view: 

Magnification: 

Viewfinder Power: 

Focusing Screens: 

Fixed eye-level pentaprism 

93.4% vertical and 95.3% 
horizontal 

0.S3X at infinity with 50 rom lens 

-1.0 dpt (same as the AE-l) 

Standard screen is center split-image (2.5 rom di
ameter with So prism angle) rangefinder surrounded by 
microprism (with So prism) and ground glass/fresnel 
field for the remaining portion. , The six focusing 
screens for replacement are split-image, mlcroprism, 
micropj."i sm for small aperture lenses, all matte, 
double cross hair reticule and matte/scale. 

(6) Viewfinder Information 

Seven segment LED's provide six variable digits plus 
an "Mil and a decimal paint. Information includes 
Shutter Speed, Aperture, Flash ready information, 
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Manual indicat i on and flashing signals, in digital 
form. The display can be turned off when not needed 
without affecting the camera operation. 

(7) Mirror Cut-off: 

No mirror cut-off with telephoto lens as long as FD 
400 mm lens. 

(This is the same with AE-l.) 

(8) Eyepiece Shutter: Built-in 

(9) Accessories. 
Angle Finder, Magnifier, Eyecup, and eyesight correc
tion lenses. 

(The same as for the AE-l.) 

3.5 AE Function 
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(1) Method 

Electronicly controled automatic exposure by setting 
the FD lens at the 'A' mark, and selecting the AE 
mode with the AT dial to relay the input of exposure 
control information. 

(Three LSI with 12L, one linear LSI,and one Bi-Hos IC, 
the latter for metering the light, are used.) 

(2 ) Automatic exposure modes 

AE Hode Metering 

Shutter speed Full aperture priority 

Aperture stop 
Full aperture pri ority 

Prograaaed Full aperture 

AE flash Full aperture 

Stopped-down Stopped-down 

. 

Aperture Ring AE Hode 
AI Dial Selector Setting of Leos Switch 
Reading 

'A' mark. Tv Shutter speed 

'A' .... rk Av Aperture stop 

' A' mark Tv P 

' A' mark *Either Tv or Av 

Any aperture Either Tv or Av 
except 'A' 

*: For a shutter speed of 1/60 
or slower with the 199A, 
set the switch to Tv. 



(3) Light Sensing Element 

Center-weighted average meter reading (the same as the 
AE-l) by a silicon photocell placed above the eyepiece 
and fresnel lens to concentrate the incoming light. 

(4) Meter Coupling Range 

EV -2 (f/l.4 lens) to EV 18 with ASA 100 film. The 
programmed AE program is shown by the dotted line. 
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30 15 8 4 2 

AE coupling Range for ASA Film 
Speeds with f/l.4 Lens 

F NO. 

la 

II 

• 
5.6 

4 

2.8 

2 

1.4 

112 114 1/8 III' 1130 1160 VI25 11250 II!:IOO 1/1000 
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(5) Film Speed Range 

ASA 6 to 12,800 in 1/3 step increments 

(6) Exposure Compensation 

Two full f/stop plus/minus control with figures from 
1/4X to 4X and calibrations in 1/3 step increments. 
The following shows the range of exposure variations 
possible with the respective film speed setting: 

ASA 6 

ASA 12 

ASA 25 - 3200 

ASA 6400 

ASA 12800 

1/4 • • 1/2 • 1 

1/4 • • 1/2 • • 1 • • 2 

1/4 • • 1/2 • • 1 • • 2 • • 4 

1/ 2 • • 1 • • 2 • • 4 

1 • • 2 • • 4 

(7) Exposure Memory 

There is a memory lock button (located where the 
exposure compensation button is ON the AE-l). While 
this button is pressed , the exposure reading is 
locked and you are at your liberty to vary the com
bination of shutter speed and f/stop. 

(8) Stopped-Down Metering Lever 

The lever is of folding type and by lifting the end 
and pushing against the t ension of the spring, it is 
locked in place. 

(9) Other Operations 

The AT dial has the following indications 

> 
< 

.. .. ... - : • C: • : • .. 

o 0 0 '" 0 0 ." a.. 0 0 W) N ~ M _ o II) N _ -
GO ... 

GO .. 
- .. 

... 
• GO 

AV. Black figures in the yellow ground 
p, Black in the green base 

-

TV: 2" to 30": Yellow figures in a black ground 

Other figures: White figures in a black ground 
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3.6 Power Source 
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(1) Battery 

One 6V silver oxide battery (Eveready No. 544, UCAR 
No. 544, JIS 4G13, or Mallory PX28) or alkaline man
ganese battery (Eveready NO. 537, UCAR No. 537) 
(This is the same with the AE-l.) 

(2) Battery Chamber 

Under the finger grip on the front of the camera body. 
(This is the same with the AE-l.) 

(3) Main Switch. 

By setting the shutter button lock lever to "L", all 
the' electronic circuits will be ·turned off. 

(4) Battery Check 

True-load Type 
The flashing frequency changes depending on the con
dition of the battery, roughly telling you how good 
it is. The slower the flashing frequency, the weaker 
the battery. 

(5) Cancellation of the circuit 

1) Set the shutter button lock lever to "L", or 

2) Press the battery check button and take your finger 
off the button. 

The AE-l's circuit is ca ncelled the moment the 
battery check button is pressed, while the A-l's 
circuit is cancelled the moment the finger is 
taken off the button. (To be more precise, the 
A-l's circuit is cancelled when the battery check 
button is pressed, but the battery checker current 
thru the second shutter magnets give the impression 
that the circuit is not cancelled.) 

(6) Battery Life 

The battery lasts for approximately 15,000 exposures 
or one year under normal use. 

Normal use means that the camera is used with shutter 
speed at 1/125 sec and that the digital indications 
are lit for one second at every exposure.) 



3 . 1 ~hutter Mechanism 

(1) Type 

Dual roller type cloth focal plane shutter 

(2) Speed 

1) Scale on the AT dial 

B, 30, 15,8,4 , 2,1,2,4,8,l5,30,60,125,250,500,1000 
I I I I 

Yellow White 

(3) Shutter release button 

o .Electromagnetic shutter release 

Large-sized shutter button is concentric with the 
AE mode selector. 

(4) Synchronization contact 

o X synchronization is at 1/ 60 sec. 

o The accessory shoe on the top of the pentaprism 
has a direct flash contact. On the front of the 
camera body is a PC flash terminal, (JIS-B type). 
With built-in electric shock preventive rim. 

o The accessory shoe has an automatic flash control 
contacts for automatically switching shutter speed 
and aperture. 

o When using ordinary flash units (other than 
Speedlite 155A and 199A) , set the AE mode selector 
to Tv and set the shutter speed to 1/ 60 sec or 
slower. 

3 . 8 Self-Timer 

(1) Type 

Electronically controlled self-timer 

(2) Operation 

o Set the self-timer lever either to "2" or to "10". 

o Activated by the shutter release button. 

Q 



10 

o The figures "2" and "10" mean that the self-timer 
releases the shutter after a time lag of two and 
10 seconds respectively. 

o Press the shutter button only after closing the 
eyepiece shutter, to block extraneous light. 
The camera measures the light the instant before 
ahutter release. (The AE-l measures before the 
self-timer starts). 

o After completing self-timer photography, return 
the self-timer lever either to "A" or to "L". 

(3) Cancelling the aelf-timer operation 

o Return the self-timer lever to "L", 

o Press the battery check button or set the dial 
at "B" and take your finger off the button. 

(4) Self-timer operation indicator 

A red LED beside the shutter button keeps flashing 
while the self-timer is in 'operation. When the self
timer lever ia set to "10", the flashing frequency is 
2 Hz until two aeconds befor e shutter release and 
increases to 8 Hz after that time. When the self
timer lever i. aet to "2", the LED flashes at 8 Hz 
frequency. 
This flashing helps the user to know approximately 
when the ahutter will be released. 

(5) Self-timer operation with the shutter button at "B" 

If the self-timer is started with the ahutter speed 
at "B", the camera will stop functioning the moment 
your finger is taken off the shutter button. This 
means that when the self-timer is in operation, it 
will be cancelled. Since the self-timer will not 
operate properl y without a locking cable release when 
the shutter speed is set at "B", Canon has employed 
a safety device like that. (By using a locking cable 
release, the self-timer can be used at RB".. Of course, 
manual exposure calculation is necessary). 



3.9 Loading the Film 

(1) Back cover 

To open the back cover, pull up the film rewind 
crank. The camera's back cove r has a memo holder. 
The back cover is interchangeable with the AE-l's 
back cover, and Data Back A. 

(2) Film loading 

o Easy film loading with multi-slot take-up spool. 

o The film is wound around the spool in the counter
clockwise way. 
(This is the same with the AE-l.) 

(3) Film advance lever 

o Single stroke with 1200 throw and 300 stand-off. 
The film can also be wound with several short
strokes. 

o When the shutter is open, the film cannot be 
advanced. 

o The film can be wound with the shutter button 
held in the depressed position. (These are the 
same with the AE-l . ) 

(4) Frame counter 

Additive type. Automatically resets when the back 
cover is opened. While rewinding film, it counts 
backword. The frame counter does not advance during 
multiple exposures. 

5·2.4·· ··· 18·20·22·····34·36·38 

0, 20, and 36 are orange, other numbers are white. 

(5) Film rewinding 

Performed by using the rewind crank on the top. When 
the rewind button is pressed, it will be held in the 
depressed position and disengages .the film from the 
film tra nsport sprocket . The rewind button automati
cally resets by winding the film advance lever. 
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3.10 Multiple Exposures 

(1) Operation 

1) Press the multiple exposure lever towards the 
film advance lever. 

2) Operate the film advance lever, and the film 
remains stationary and holds its exact position 
while cocking the shutter and charging the AE 
mechanism. 

3) By operating the film advance lever, the multiple 
exposure lever automati cally returns to its 
original position. 

4) . The frame counter does not advance. 

5) Ratchet winding used for multiple exposures. 

(2) Application 

1) To perform multiple exposure 

2) To reset the mechanism when the error mark 
"EEEE EE" is displayed in the viewfinder. The 
camera will not f unction even if the shutter 
button is pressed until the multiple exposure 
lever is pressed. 

(3) Other points in multiple exposures 

1) Multiple exposures cannot be performed when the 
Motor Dr ive MA or Power Winder A is in use on 
the A-l. 

2) Once the multiple exposure lever is set, the 
camera will not function even if the shutter 
button is pressed. 
When the viewfinder is showing the error mark, 
set the multiple expos ure lever to put out the 
flashing for normal Viewfinder display. 

3.11 Camera Body 
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(1) Main Body. 

(2) Upper cover and 
apron: 

Aluminum die-cast body 

Made of multi-layered metal plated 
plastic 



(3) Tripod socket: 

(4) Action grip: 

3.12 Dimensions and Weight 

Screw-in type (CU 1/4) in the 
center of the bottom 

A large detachable type finger grip 
is available 

141 (W) x 91.5 (H) x 47.5 (D) mm 

-=~~:rJ .. . '.D 
I I 

141 
144 (including 

hinges) 

3.13 Related Accessories 

(1) Standard" 

- Accessory shoe cover 

- Silver oxide battery 

- Body cap R-F 

- Eyecup 4S 

620g (body only, including a 
battery) 

- Neckstrap (with a shoulder pad) 

- Adapter for tripod 

- Action grip 

- Semi Hard Case S or L 

(2) Main system accessories 

- FD lenses 

- Motor Drive MA (new) 

- Power Winder A 

- Speedlite 199A (new) 

- Speedl1 te 155A 

- Data Back A 
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4. Main Features 

4.1 Finder 
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Reversing the current trend to more and more complicated 
viewfinders with exposure information encroaching into the 
field of view from every direction, the A-I viewfinder 
shows the field of view alone in a dark field. When the 
shutter button is pressed, the exposure information appears 
in neat digital form of red seven segment LEDs below the 
field of view if you wish to view it. 

(1) Viewfinder Optical Design 

A special optical plastic is used to make the prism 
which reflects the image of the LED's thru the penta
prism into the eyepiece. The LED's are located below 
the prism, well away from the SPC so they do not 
affect its reading. 

Fresnel lens 

SPC 

Image guide prism 

Fig. I Viewfinder Optics 



1,.00 I.' M 

Fig. 2 Field of Vision for the 
Viewfinder 

(2) Replacement of Focusing Screen 

The standard outfit for the A-l is the split-image 
microprism screen type . In addition, there are 6 
types and the replacement of screen is possible at 
the authorized service facilities. 

(3) Preventing the Ingress of Dust 

Finder unit consists of a focusing screen, condenser 
lens, pentaprism, eyepiece lens, LED for display of 
information and light guide prism. As in the case of 
the AE-l, they are tightly sealed against the ingress 
of dust. 

4.2 Viewfi nder Information (character display viewfinder) 

The viewfinder information bf the A-l includes the AE mode 
selected, pre-programmed and compated exposure values, warn
ings of incorrect exposures and improper settings for AE 
photography. These pieces of viewfinder information play 
a vital role in taking pictures. 

This viewfinder is one of the main features of the A-l. We 
call it a character display viewfinder. 

(1) Display position and method 

Viewfinder information is displayed in the red LED's 
below the viewing area. 

The display is designed so it is turned off when the 
viewfinder information is not necessary such as when 
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shutter is functioning or the self-timer is in opera
tion. This saves the battery. 

Some people find it easier to ~oncentrate on composing 
the picture without the viewfinder information. A 
swi tch is provided so the display cam be turned off. 

(2) Contents of the viewfi nder display 

1) Information format 

The following display format is used in the view
finder: 

BBBBBB M 

2) Information displayed 

(a) Shutter speed 

1/2 step increments from 1/1000 sec. to 30 
sec. in 1/2 step increments, plus "8", 
maximum four digits. ("BOO is displayed as 
buLb orbu·) 

(b) Aperture 

f/l.2 to f/32 in 1/2 step increments, 
two-digit display. 

(c) The "F" letter disp lay lights up when the 
f l ash unit (155A or 199A) is used and ready. 

(d) The "MOO letter lights to warn when the camera 
is not set for AE operation. 

(e) When the tension of the aperture signal coupl· 
ing lever of the camera is cancelled, the 
error mark lights up (six LEDs light up as 
EEEE EE). 

If, after stopping down the lens by lens 
disengaging it from the ~A" mark, the stop
down lever is rele ased and the lens aperture 
ring returned directly to the "A" mark, the 
error mark will light up. 

If this happens, the shutter button cannot be 
released and no further pictures can be taken 

. ; 

Under the same situation for the AE-l it is 
necessary to turn the aperture ring to the 
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maximum aperture before resetting it to the 
"A" mark. 

The information (a), (b), (c), and (e) is display
ed in seven segment LED's and (d) in a five-digital
segment LEO*. 

Numerals shown in 1/2 step increments are not 
always strictly exact ones and may be rounded off 
to familiar ones. 

(Example) 

An intermediate value between f/2 and f/2.8 is 
f/2.38 but it is displayed as f/2.5 (differ
ence is 0.15 f/stops). 

o Shutter speeds longer than 1 sec. are displayed 
with the second(") mark. 

(Example) 

1/15 sec. is displayed as 

15 sec. is displayed as 

o Exposure is, as a matter of fact, controlled in 
1/8 step increments. However, it would be trouble
some to have these values display in the viewfinder 
as they would change so quickly depending on light
ing conditions. Because it would be hardly possible 
to see a continuously changing shutter speed and 
aperture readout which are unfamiliar to users, 
we have done much testings about viewfinder infor
mation. After considering the physiological 
characteristics of human eyes, we have arrived 
at the conclusion that the signals of exposure 
should be transmitted to the display in 1/2 step 
increments. 

This is why the A-l's viewfinder displays shutter 
speed and aperture values in 1/2 step increments 
as indicated below. 

The M has five segments itself. 
the aperture is electrically one 

The decimal pOint in 
segment of the M digit. 
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Tv Indication 180 - 10- 250 ... 350 ,,"SOD 00-150 
250 500 

5.6 a 
Av Indication 1./.5 10- 56 10- 6.1 .... 80 10- 9.S 

Fig. 3 Display Indication in 1/2 Step 
Incrementa 



100 0 
'1 5 0 
500 
350 
250 
I 8 · 0 
I 2 5 

9 0 
5 0 
4 5 
3 0 
2 0 
I 5 
I 0 

B 
5 
4 
3 
2 
o " '7 
I " 
I " 5 2 /I 

3 /I 

4 /I 

5 /I 

8 /I 

I 0 " 
I 5 /I 

2 a " 
30" 
b u L b 

F 
b u F 
E E E E 

3 2 
2 IJ 
2 2 
I 9 
I 5 
I 3 
I I 
9.5 
8.0 
5.'7 
5.5 
4.5 
4.0 
3.5 
2.8 
2.5 
2.0 
I • 8 
I • 4 
I . 2 

E E M 
. 4 Numerals and Characters to be Displayed 
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In fact, exposure is controlled in real time depend
ing on variable lighting conditions. But, since 
the signal is transmitted to the display at every 
0.6 sec, the data is displayed after a time lag of 
0.5 sec. 

e I 

\ 
4 \ . 

1\ 

"' " z 

I I~ I Zr-c I ~r-c 

B.D 8.D 5.'1 3.5 25 2D i!.D 

Fig. 5 Change in the Brightness of the 
Subject and Display 

o Flashing is at 2 Hz 



Sununary 

The display for each mode can be sununarized as follows: 

Camera Condition 

Shutter priority AE 

Aperture priority AE 

Progranwed AE 

Stopped-down AE 

AE. Fl ash 

(Speedlite) 

Shutter speed set at 
"s" 

Error mark 

Display Information 

TVS, Ave (AVO - 16) 

AVS, TVe (30" - 1000) 

Ave (AVO - 16) 
TVe (X - 1000) 

X: Shutter speed 
which, combined with 
AVO of lens equals a 
brightness of EV -2 
(ASA 100) 

TVe 

60 F AVS 

60 F AVS M 

60 F M (Speedlite 
in manual) 

Flashing information 

AVO or 19,22,27,32 

If brightness is too low (less 
than EV -2 , ASA 100), both 
s hutter speed and aperture 
flash . 

30 1t or 1000 

If brightness is too low (less 
than EV -2 ASA 100), both 
shutter speed and aperture 
flash. 

AV 16,19,22,27,32 
TV 1000 

1 High 
J brightness 

TV: 

AV: 

One step 10werlLOW 
than X . brLghtness 
AVO 

(Both values flash together) 

A shutter speed which falls 
outside the meter coupling 
range (below EV -2, ASAlOO) 

FD lens: AVO or 19,22,27,32 

Other: 5.6 pr 19,22,21,32 

TVS appears when a slow 
shutter speed is used 
with the Speedlite 199A) 

bulb M 

bv F AVS } 
For an FD lens: AVO or 19,22,27,32 
In other cases: 5.6 or 19,22,27,32 

bu F AVS M 

bv F AVS M (When the Speedlite i. manual). 

EEEE EE All six E,s 

Explanation on the abbreviations used here: 

TV: Shutter speed 
AV: Aperture 

S: Mode se lection 
c: Calculated value 

AVO: Maximum aperture 
value of the lens 
used 
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o The degree of LED illumination changes in four 
step increments depending on the brightness of sub
jects seen in the viewfinder. 

Brightness of 
subject seen in 
the Viewfinder arightness 

Over EV15 1 

From EVIl to EV15 1/2 

From EV5~ EVIl 1/8 

Under EV5 1/16 

In flash photography, when the charging completion 
signal is transmitted, the illumination is fixed 
at 1/8. (This is the degree of illumination 
designated for EV5 to EVIl.) When the exposure 
memory switch is held in, the degree of illumina
tion is determined by the lighting conditions at 
the time the button is pressed. 

This explains why the LED brightness maintains 
almost the equal degree of illumination to human 
eyes even in the br~ght or dim light conditions. 

(3) Point to remember 

For shutter priority AE mode, there is a click stop 
for each shut ter speed on the dial. If a shutter 
speed i s se t t o an int ermediate position between two 
adjacent s hut t e r speeds, either of the two click stop
ping shutter s peeds is indicated and the shutter is 
actually relea sed at that indicated shutter speed . 

(Example) 

If a shutter speed i s set to an intermediate posi
tion between 1/ 250 and 1/ 125, the shutter will be 
released at either of 1/ 250 or 1/125 sec. 

Aperture value can be set for every half an f/stop in 
aperture priority AE mode. 

In aperture priority AE mode, when the lens is set to 
an aperture value smaller than its maximum aperture 
AVO, the latter is indicated in the viewfinder and the 
exposure will be correct e ven if the shutter is re
leased then. 

(Example) 

Using a 50mm f / l.8 lens, if the AT dial is set to 
f /l .2 or f/l.4, its AVO o f 1.8 is indicated and 



the shutter speed is determined automatically to 
respond t o f / l.8 for correct exposure. 

In aperture priority AE mode, it is impossible to set 
an aperture value of f / 27 or f/32 since they are not 
on the dial. 

If an aperture value smaller than the minimum aperture 
value of the lens used is set, exposure value corres
ponding to the set aperture value is displayed and 
the exposure will be over if the shutter button is 
pressed. (No warning in this case) 

(Example) 

Using a SOmm f/l.4 lens with minimum aperture of 
f / 16, if the A/T dial is set to f/22, the view
finder shows the exposure value calculated accord
ing to f/22 and the photo will be overexposed by 
one f / stop. 

Both the scales of the f ilm speed setting dial and 
those of the exposure compensation dial are calibrated 
for every 1/3 step increment while the display is 
calibrated in 1/ 2 step increments. If either dial is 
changed by 1/ 3 step, it occurs that the display re
mains the same or is changed by half a step . (Actual 
exposure is correct since actual exposure control is 
in 1/8 increments.) 

"M" appears in the following cases: 

a) Camera body and lens 

a-l) When the lens is off "A" mark and is not 
stopped down 

a-2) When the shutter speed is set to "B" 

b) With a Speedlite in use 

b-l) When the lens is off "A" mark 

b-2) When the Speedlite is in manual mode 

b-3) Whe n the shutter s peed is set to "B" (As an 
exception, "M" does not appear when both the 
lens and the Speedlite are in automatic mode 
even though the shutter speed were set to "B".) 

b-4) When the stopped-down lever is pressed. 
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LED illumination 

Since the camera memorizes not only the exposure value 
but also the light intensity of the LED display upon 
pressing the AE lock button, the display may be to dim 
to see easily when the camer a is pointed to a bright 
subject after the e xposure memory button is depressed 
with the camera pointed at a dark subject. 

If either shutter speed or aperture value is changed 
while looking into the viewf i nder, the indication 
seems to be late in responding to · change of the AT 
dial . The reason is that a change of indication takes 
place after 0.5 sec. This is just a matter of indica
tion and the exposure will be correct because the 
actual exposure control occures without time lag. 

While metering the same subject, there is the case 
that ther e will be a difference of half a step in terms 
of exposure value when displayed if photographic mode 
changed between shutter priority, aperture priority or 
programmed AE mode . The reason is that the calculated 
value is displayed for every half a step in the case 
of shutter priority AE and aperture priority AE mode 
while in the programmed AE mode, both shutter speed · 
and aperture value are both variable so the changeovers 
do not occure at exactly the same point . (There is no 
difference in the actual exposure,) 

If AE photography mode is changed from one to another 
while metering the same subject, flashing warning may 
take place in the AE mode changed to. 

(Example) 

If an exact calculated value is 5.6 plus 1/8 
though the viewfinder shows "1000 5.6" in the case 
of shutter priority AE mode, display changes to 
"1000 (flashing) 5 . 6" when changed to aperture 
priority AE mode. If the aperture value is set 
to f/5.6 in aperture priority AE mode under the 
same lighting conditions as above, the correspond
ing shutter speed will be calculated as 1/1000 
plus 1/8 and in the case aperture priority AE mode, 
the display flashes i f a calculated shutter speed 
is even slightly s l ower than 30 ·sec. or faster 
than 1/1000 sec. For t he same reason , the display 
flashes if a calculated aperture value is smaller 
than the AVO of the lens used in shutter priority 
AE mode . The above happens only at a point near 
the limits of shutter speed (i.e. 30 sec. or 
1/1000) in aperture priority AE mode and at a 
calculated aperture value larger than the AVO of 



the lens used in shutter priority AE mode. 

In Programmed AE, there is a case when the camera may 
warn of overexposure at the shutter speed/aperture 
combination for EV 18 (1/1000 sec./f/16). 

This may not seem logical, as EV 18 is within the 
meter coupling range allowed for the camera. The 
reason for this is that the 1/1000 f/16 combination 
is supposed to be indicated in the viewfinder displays 
at exposure values up to EV 18 + 3/8. However, since 
the shutter speed indication of 1/1000 sec. is the 
fastest possible data in the viewfinder, the camera 
is made to indicate the overexposure flashing warning 
when the exposure requires a shutter speed faster 
than 1/1000 sec. Please refer to the following table 
for more details: 

EV Computation Value 
Display 
Indication 

18 1/1000 16 1000 16 ..... ,.- I. ",' 

18 + 1/8 1/1000 + 1/8 16 : 1000: ,16 ~ 
" ....... ,... , " .. , ''''., .' ~, 

18 + 2/8 1/1000 + 1/8 16 + 1/8 aooo ; , 16 , 
",~,. " ,,' 
,,,-n,., "H 

18 + 3/8 1/1000 + 2/8 16 + 1/8 , 1000: '16 : 
"IV. " I, I, 

••• "., • I . '" 
18 + 4/ 8 1/1000 + 2/8 16 + 2/8 - 1000 ' ;16 " . , 

".,1\ " "" 
Accordingly, notice that when you are in programmed 
AE mode the viewfinder display flashing means that the 
camera is outside the exposure coupling range of EV 18. 

While the self-timer is in operation or the shutter is 
open, the display goes out. 

When an FD lens is used, full aperture metering and 
stopped-down metering may not have exactly the same 
display indication. This is because the shutter 
speed and aperture indication is displayed at every 
0.5 step depending on such factors as the maximum 
aperture correction and f-number tolerances, linearity 
of the metering system. But, this poses no problem 
in actual exposure determination. 

If the shutter button is pressed down in one quick 
stroke, the viewfinder display may not come on. (If 
the shutter button is held in the depressed position, 
the viewfinder display will become visible after the 
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shutter has closed.) To insure a stable 
viewfinder display, the viewfinder indi-
cation is supposed to display 60 to 80 mm second after 
the shutter button is depressed halfway. But, this 
gives rise to no delay in exposure determination. 

TO cancel the error mark in order to restore the 
camera for normal usage, set the multiple exposure 
lever, and wind the shutter. 

When the multiple exposure lever is set, the error 
mark goes out and the camera shows correct exposure 
data in the viewfinder. But, the shutter button can
not be pressed until the film advance lever is operated. 

When the viewfinder indicates the battery charge com
platton for the Speedlite 199A or l55A, the degree of 
the LED illumunation is constant regardless of the 
existing light level. In this situation, the LED 
illumina tion is the same as that which viewfinder 
shows when the light level in the viewfinder is in 
the EV 5 to EV 11 range. For this reason, the LED 
illumination for flash photography is not always the 
same as that for AE photography. 

With the Speedlite 199A, if the shutter button is 
held in the depressed position, the "F" indication 
will not be displayed at flash charge completion be
cause the camera ignores that signal, and remains in 
AE mode rather than switching to Flash AE. 

Among the lenses which were manufactured before 
January, 1977, there are lenses with maximum apertures 
of f/l.8, f/2, f/2.5, f/3.5, and f/4.5. 

In TV priority mode setting, the maximum aperture (AVO) 
warning may display a f Number 0.5 steps different 
than the actual aperture. With aperture priority mode 
setting, some of them may give a slightly different 
shutter speed information. With programmed AE mode 
setting, some of them may give a slightly different 
aperture information. This is because the aperture 
value will shift to an adjoining pattern depending 
on differences in the height of the lens speed adjust
ment pin. (However, there is practically no exposure 
errors.) 

The FD 35-70mm !/2.8-3.5 S.S.C. lens has maximum 
apertures from f/2.8 to f/3.5 depending on the focal 
length. The height of the lens speed adjustment pin 
of this lens originally was determined based on the 
intermediate value of f/3.l4, but now it is set to 



f / 2 . 8. Because of this revision, take notice of the 
following phenomena particular to this lens: 

a) When you are in shutter speed priority mode, at 
the 70 mm focal length selection the viewfinder 
display flashes f/2.8 when the maximum aperture 
is actually f/3.5. 

When you are in aperture priority mode, at the 
70 mm focal length selection, the viewfinder dis
play indicates f/2.8 instead of f/3.5 when set to 
the maximum aperture. (New lens; old lens may 
s how either f/2.8 or f/3.5) 

b) When you are in shutter speed priority mode, at 
the 35 mm focal length selection, the viewfinder 
display flashes f/3.5 when the aperture is set to 
f/2.8. 

When you are in aperture priority mode, at the 
35 mm focal length selection, the viewfinder dis
play may indicate f /3. 5 when the aperture is 
preset to f/2.8. (old lens) 

c) When you are in programmed AE mode, at maximum 
aperture (AVO) t he aperture is fixed and the 
shutter speed becomes variable. But, in this 
case, the aperture value shifts a little bit, 
also. 

Combination use with the Motor Drive MA 

With the "high" mode setting, the viewfinder display 
is not visable. 

With the "low" mode setting, the viewfinder display 
is visible, but the flashing warnings cannot be seen. 

However, depending on the battery consumption in the 
Motor Drive MA the winding speed is not always the 
same and, accordingly, the above description may not 
be true at all times. 

4.3 Camera Controls 

(1) Control Block Diagram 

All data received such as film speed, exposure method 
(shutter speed in case of TV setting; f/stop value in 
case of AV setting; P setting in case of programmed 
exposure), maximum f/stop value of the lens in use, 
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maximum aperture correction for lenses brighter than 
f/2.8, self-timer setting, and the use of stopped-down 
metering lever, registers with a digital switch. Only 
light metering is in the analog form and analog-to
digital converter is used to generate digital signals. 

The micro-computer receives all digital information 
while signals which come out from the analog-to
digital converter are loaded to the micro-computer 
after gOing through the input bus line. Then the 
micro-computer perform arithmetic operations on the 
signals. In the A-I, the micro-qomputer first stores 
the exposure value (EV) and then does the arithmetic 
operation. The merit of the new system is that with 
the A-I, the exposure value (EV) is stored by pressing 
the exposure memory button so the camera user is at 
liberty to change the combination of ABA film speed 
setting, shutter speed and aperture opening. 

The result of the computed value is decoded by the 
decoder driver after going through the output busline, 
before the exposure information appears in the view
finder in the form of seven-segmented glowing red LED 
display. On the other hand, the program storage 
contains the instructi ons for the operational sequence 
and performs the function of procedure and control 'of 
the exposure mode selector such as shutter speed 
priority AE, aperture priority AE, and programmed AE. 
The existence of the program unit with the program
mable logic array makes possible the input of infor
mation in the fashion of a single-lever-and-dial move
ment. The capability of this data~loading program is 
evidenced by the placement of the entirely innovative 
AE mode selector and AT dial stop the camera. 

As you press the shutter-release button, the magnetic 
release is activated and while the automatic aperture 
control of the FD lens activates, automatic exposure 
mechanism coupled to the l e ns aperture signal pin 
commences to function and then the precious metal wire 
brush wipes over the segmented aperture value electrode 
(SAVE) plate at h~gh speed. Automatic exposure aper
ture setting is determined when the countdown of pulses 
and the f/stop control functions generated by the CPU 
coincide. While the pro?er f/stop value is taken 
care of, shutter control activated ' by the digital 
switch accurately converts the signals to specific 
shutter speeds in a digital way by a reading made 
within the computer. Thus after a duration of a 
deSignated time following the travel of the first 
curtain, the CPU sends a signal to the Magnet 3 to 
close the second curtain. 
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(2) Digital Control 

The A-lis camera controls (input, memory, computation 
and control) a r e all taken care of by digital signals. 
Digital systems have following features compared to 
the analog systems. 

AS controls for the desired operations are carried out 
by digital signals (combination of on-off switches) 
instead of by analog values, there is no unfavorable 
results from changes in temperature and humidity, no 
wearing out of the parts sllch as resistors, and no 
deterioration from age. This means upgrading of 
quality and improved performance reliability. 

The employment of the digital system instead of the 
analog system results in lower manufacturing cost, 
and more compact design. (Ver~atile functions due to 
greater circuit density in the compact body.) 

The infusion of solid-state technology for the display 
of information resulted in improved durability against 
vibration, shock and environmental change, and thus 
greater reliability. 

Great increase 1n the amount of information that can 
be displayed and information that can be read with 
far greater accuracy. 

Reduction in the total number of parts and component 
parts requiring adjustments. Quite a few parts can 
be put into the form of monolithic IC chip and this 
means lesser need to, as additional process, solder 
parts such as resistors and capacitors. Credibility 
in performance and cost reduction are thus realized. 

Through digital control "of automatic exposure and 
shutter speed, repeatability is improved . It means 
greater overall accuracy. 

Incidentally, in some aspects digital systems are 
looked upon unfavorably compared to the analog system. 
For example, digital response is not stepless. The 
A-l's digital system is an 8-bit unit which means a 
capability to control shutter speed and flstop values 
in 1/8 step increments. (Yet in accuracy there is an 
improvement over the previous analog control.) And 
in readouts fresh information is fed every 0.5 second 
and information display appears in 0.5 step increments. 
This 0.5 value was established from the reasons of 
easier viewing of displays and familiarity with the 
values displayed. It is possible to display in-between 
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values but the values will not be completely stepless 
as in the case of analog system. 

(3) Circuit Component 

One IC and four LSI are used in the A-l's electronic 
circuit. 

OPT IC: 

The HOS-BI log amplifier is integrated with the SPC 
and sealed into a single IC. The IC used in the A-l 
has a wider metering range than the one in the AE-l. 

INPUT Ie: 

This is an 12L with an internal layer insulation. 
It .is used in the area of information input. This is 
part of the LSI design where analog and digital 
circuit are on the same chip as isolated 12L, and 
includes the AD converter. 

CPU IC: 

This is an LSI consisting of pure 12L and including 
the CPU. As this LSI is composed of digital circuits, 
only greater circuit density is achieved. As in~ula
tion between analog and digital circuits is not neces
sary, density can be increased proportionally. 

In the LSI 
built-in. 
12L. 

of the A-l, an a-bit micro-computer is 
Fig. a shows the construction of the pure 

OSC/INTERFACE: 

This is a bi-polar Ie consisting of oscillator and 
interface circuits. In this section, high stabilit~ 
oscillator, a magnet which activates at a constant 
current, and driver to activate the LED are built in. 

DECODER DRIVER: 

This Ie is an LSI of 12L (isolated 12L) with internal 
insulated layer used in the decoder driver section. 
Here too, a 'constant current LED driver is built in 
to give advantage of reduction in the number of parts 
and savings in the consumption of electricity. 



E B GND Ep B CI 

n n ------------- - ----------------

Analog circuit Digital circuit 

isolated I'L 

B CI Cz 

---------------------

Fig. 8 

pure II L 

E. Ep: Emitter 
B: Base 
C.Cl .C2: Collector 
GND: Ground (Earth) 

Comparison between the Isolated 
I 2L and Pure I2L 
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4.4 Electronic Circuit Characteristics 

36 

(1) Light Metering . 

For a light-sensing element (as in the case of the 
AE-l) , an SPC which excels in l inearity and quick 
response is used . The SPC' s dynamic range has been 
put into practical use and the A-l is capable of 
automatic exposure over a 21 EV range (EV -2 to 18). 
Furthermore, stabilized performance is possible 
because of provisions provided against exposures to 
environmental change. The logarithmic amplifier 
(Bi-Mos construction) and di scharge circuit (to 
enable better signal response) are assimilated into 
the IC, and the SPC and IC are sealed into a single 
package, immune to humidity and thermal changes. 

The SPC is positioned above the eyepiece as in the 
case of the AS-I. The employment of a fresnel lens 
to concentrate the light means mounting the A-l with 
different lenses affects consistency in center
weighted average meter reading very little. 

The sensitivity distribution pattern for the A-l is slightly, 
but not appreciably d iffe rent from the pattern for 
the meter reading of the AE-l. 

SW2 

Capacitor 

Ex (Prom SPC) c 
o 

SWI 
Comparator 

i\, Eo 
Stop -E .. I - r-''----., r Timer 

Counter 
St.:or t 

Fig. 9 Bl ock Diagram for Dual Ramp Analog to 
Digital Converter 
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, 
EI Low.,------ , , , , , 

...... ---TI ----ol--- Tz 
to t I 

Fig. 10 Timing Chart for the Dual Ramp 
AD Converter 

tz 

(2) Dual Ramp Integration Analog-Digital Converter 

The analog information on brightness sensed by SPC 
must be converted into digital signal . The A-l 
incorporates a dual ramp integration analog-digital 
converter. 

Let us describe principles of the dual ramp integra
tion analog-digital converter (Fig. 9). Ex is a 
pre-metered voltage from SPC which is connected with 
the "a" terminal of the switch 51. When the switch 
52, starting at the time "TO tl, is turned off, Ex is 
introduced into the integration circuit which consists 
of the registor "R II

, the capaCitor "C", and the 
amplifier "A" and is integrated for a fixed time "TIll. 
The output voltage "EO" at this time can be obtained 
as follows: 

E. =....!.. f2 Exd t 
CRt" 

T, 
= - Ex 

CR 

The timer generates the voltage which is proportionate 
to the input voltage Ex and the integration time Tl . 
This timer is controlled to integrated for the fixed 
time (Tl) of lamS. This means that the final value 
of EO changes according to Ex only. Turning the 
timer's switch to the "b" at the time "tlll after a 
lapse of the time "Tl" ' Ex and a given voltage Eref. 

37 



38 

with art opposite polarity are sent to the integration 
circuit. The output of the integrator . is integrated 
with the oppo·site porarity, and it will serve · to 
decrease the integrated output voltage "EO~. 
See figure 10* 

As Eref. remains fixed regardless of the amount of 
Ex., the intergrated values have a constant slope at 
all times : As a result of the intergration, EO will 
become zero (t2), and at this time the 90mparator 
which is connected with the integrator detects the 
zero voltage and generates the signal. 

T, 
E. =

CR 
Ex + T • . -Erd ) =O 

CR 

T, 
""CaEx T. f = -Ere 

CR 
T,=--'!.L Ez = KEx 

Erel 

As the above formulas obviously tell you, T2 is 
exactly proportionate to the input voltage. Namely, 
the "T2" is a lapse of time from tl to t2 and that 
corresponds to the brigh t ness of the subject. The 
counter counts pulses of the T2 and gives the digital 
number in exact proportion to the metered amount of 
light. After going through this cycle, the switch 
"51" again returns to "a", turning on the switches 
"52" on both sides of the condenser in order to 
reset the cycle and start metering the voltage . 

This system has the following advantages: 

A) There is no need to take into account variations 
in capacitors and registors. The amount once 
stored into the capacitor is discharged through 
the same resistance as when being charged . 
As we can only pay attention to the time it 
takes, there 1s no worrying about variations in 
capacitors or changes in temperature and humidity, 
or deformations of parts that may occur with 
aging. 

B) Flicker Prevention of the Light 

Fluorescent lamps and those which lights up 
through AC power source has, without exception, 
waves particular to the AC power source. When 
immediate-response elements or displays are used, 
there will be a difference in metered data 
between the upper end and the lower end. This 

*: This figure is inverted when observed on an oscilloscope. 



difference leads to an error. 

The A-l is equipped with a device to prevent 
variations due to A.C. flicker. 

c) A high degree of noise-resistance 

About 80 to 90 percent of digital voltmeters 
employ the dual ramp integration analog-digital 
converter. 

(3) Input Information 

With the exception of brightness, photographic informa
tion such as shutter speed, aperture, ASA film speed 
are all input in the form of digital numerals by the 
digital switch composed of a code plate and a pre~i
ous metal brush. The digital switch needs four to 
Six bits and in order to incorporate these bits in 
a limited space, the most primary concern is to 
reduce the interval between conductors. (The AV/TV 
information switch has an int erval of 0.15 mm between 
conductors and a conductor width of 0.15 Mm. 
This is the limit of present technology.) 

Erroneous information must not be input when the 
wire brush moves somewhere between click-stops. 
Otherwise the preciSion of the camera will be 
jeopardized. 

The A-I employs a Gray code (or a cyclic binary code) 
instead of a natural binary code. .Let us mention 
the difference between these two codes. The ordinary 
type of natural binary code has 2" as its base. 
(As the signal is transmitted by the switch being 
turned on/off, everything is processed by the binary 
code.) Supposing the code has three bits, the 
natural binary code will be as follows: 

1 0 x 22 + 0 x 21 + 1 x 2 0 * 001 

2 0 x 22 + 1 x 21 + 0 x 20 -010 

3 0 x 22 + 1 x 21 + 1 x 2 0 -011 

4 1 x 22 + 0 x 21 + 0 x 20 ~ 100 

The problem arises between 3 and 4. (The diagram 
is idealized to facilitate your understanding.) 
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110 

101 

A will be 011 = 3 

B will be 111 = 7 

C will be 101 = 5 

0 will be 100 = 4 

Fig. 11 Decection of Cords 
Depending on the movements of the wire brush, this 
would lead to a completely wrong value. The gray 
code was invented to surmount this type of obstacle. 
The switchover of adjoining code is only one and, 
therefore , even when the wire brush moves on the 
boundary of code, only either one of code will be 
inputted, the effective one will appear in the 
viewfinder display. Please notice that signals 
inputted by the Gray code will be decoded into the 
natural binary code in the CPU circuit. Therefore, 
the Gray code assure error-proof function. 

Natural Binary Code Gray Code 

0 000 000 

1 001 001 

2 010 011 

3 011 010 

4 100 110 

5 101 111 

6 110 101 

7 111 100 



(4) Digital Computation and Codes 

Computation is carried out in the arithmetic logic 
unit (ALU for short) inside a micro computer based 
on the information given by the input mechanism. 
All data are processed in the form of digital 
numerals. This camera is unique in that all the 
data p r ocessing such as data inpu t by the Gray code 
and computation are done by codes. No other camera 
has had such data processing and computation system . 

Data is processed by 
some of them below. 
a code of 28 = 256. 
processed in CPU by 

8 bits and we are introducing 
The 8 bits enable you to make 
Notice that these data are 

means of natural binary code·. 

•• 

ASA 100 

ASA 400 

Shutter 

Shutter 

Aperture 

Aperture 

EV value 

EV value 

speed 

speed 

f/4 

f/5 . 6 

EV 10 

EV 11 

1/ 250 

1/500 

MSD LSD 

00100000 

00110000 

10001000 

10010000 

00101000 

00110000 

10100000 

10101000 

Code tables in the Repair Guide are written with 
the least significant digit (LSD) at the left 
for ease of use with test equipment. 

Based on these data, computation, in addition and 
subtraction of data takes place very rapidly in CPU 
through the APEX system. This helps determine 
correct exposure. The APEX system computes data 
through addition and subtraction with the applied 
logarithm . . 

The basic APEX formula is: 

EV = TV + AV = BV + SV 
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For your reference, the conventional computation 
system is carried out through multiplication, 
division and square. 

2EV = 
A2 BS -T K 

Ev --- exposure value 

A f-number 

T shutter speed 

B brightness of the subject 

S film speed 

K constant 

For a detail discussion of the APEX system, refer 
to the General section of the AE-l Repair Manual. 

(5) Display Information 

computed results such as shutter speed, aperture and 
other information required for determining exposure 
are all displayed in r ed LED's through the decoder" 
driver. The viewfinder information is displayed in 
the dynamic display method which is helpful in 
reducing the number of wires and power consumption, 
and cutting cost. See the figure 13. (a) describes 
the static display method, (b) shows the principles 
of the dynamic display method, and " (c) shows the 
timing chart. 

In the static display method, the counter output is 
input into the decoder driver by means of four lines. 
After being decoded for a seven-segment LED display, 
signals are transmitted into the seven-segment LED 
display by means of seven lines. This means that 
the static display method needs the same number of 
counte r s and decoders as it has display digits. 
The necessary number of wires amounts to the digit 
number multiplied by seven. 

On the other hand, the dynamic display method 
requires only one decoder driver through one multi
plexer without regard to the number of digits. The 
Wiring simply requires for seven lines to be 
connected. As far as the display is concerned, each 
digit should be provided with the ground line and 
transistor switch. 



In this way, each digit of the display lights up 
by means of time control at the cycle of the 
multiplexer and display . In the diagram (c), the 
clock pulse oscillates at a higher frequency, than 
the display has the repetition of on and off as 
shown in TIl T2, T3. Because of an afterimage 
effect, the display which flashes on and off at a 
high rate gives the impression that the display is 
glowing steadily. One digit of the display is lit 
for 15us and 240uS is alloted for one complete 
lighting cycle. Therefore the duty cycle is 15/240 = 
1/16. The characteristics of the LED is that it 
has higher efficiency when flashing, on and off than 
when lit constantly. And flashing LEOs save power 
consumption and yet the visibility is very good due 
to the higher power of illumination. The flashing 
power "and cycle were determined after making many 
lots of monitoring experiments . 

In this fashion, the wire of the display will do 
with the number of digits multiplied by seven and 
with only one decoder driver. This contributes to 
the cost effective reliability and power-saving 
while taking into consideration the characteristics 
of the human eye. 

15Juee 
ON 4 tE- (Power consumption) 

OFF~ ~1... _____ _ 

~ 
One cycle I 

~------ 240l'So< -------;'4'"1 

Fig. 12 Filming Chart of Lighting 

Computed value is output from the processer in the 
form of the BCD (Binary Coded Decimal) code. 
Since the display system employs a seven-segment LED 
(five-segment LED for "M" display or six segments 
including the decimal point for aperture indication. 
One segment is not wired.), the BCD code cannot be 
directly turned into the seven-segment LED indication 
without any aid existing in- between. 
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In order to make corresponding connections between 
those two diffeDent information, a circuit which 
decodes the BCD code into seven segments and makes . 
the LED flash is required. This is the main role 
of the decoder driver and the relation between the 
BCD code and seven segments is shown in the chart 
to facilitate your understanding. 
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BCD Seven-segmented LED 

(Binary code) abc d e f 0 
0000 I 1"1 I I 10 n 

u 

000 I 01 10000 I 
I 

0010 I 101 , '0 I 2 
00 I I I I I 1001 3 
0100 01 1001 I Y 
0101 I a I I a I I S 
o I I 0 I a I I I I I 5 
o I I I I I I a a I a r"J 
1000 I I I r I I I B 
1001 I I I I 0 I I g 
1010 001 I I I I b 
I o I I 001 I 100 u 
I 100 0001 I 10 I 

L 

I I 0 I 10001 I I F 

Seven Segmented Code, Codes have been rewritten here for easier 
understanding in this chart and they do not correspond to the 
codes actually used in the A-i) . 



(6) Memory 

Since the A-l employs a method of digital memory as 
in the AE-l, the data once memorized never leaks due 
to changes in temperatures and swltchless, stable and 
highly accurate storage is assured. 
This is a very convenient way in the point that the 
brightness of the subject is stored after being 
converted to the digital form. An eight-bit register 
is built into the memory circuit and memorizes the 
digital value. 

(7) Count Down Chain 

The A-l has incorporated a frequency divider composed 
of a 20-step flip-flop circuit which is capable of 
counting down the basic frequency of 32 kHz to a 
maximum of 32 sec. Various kinds of time control are 
possible by combining different frequencies in between 
those two extreme values. 

Some practical examples are: 1/1000 - 30 sec (32 sec) 

Self-timer: 2 and 10 seconds. 

The LED flashes on and off in 2 Hz for the first 8 
seconds and in 8 Hz for the last 2 seconds prior to 
the shutter release. 

Viewfinder Displays 

Flashing LED for warnings (2 Hz) 

Entry of new information (at every 0.5 second) 

Controlled time during which the electric current is 
applied to various magQets. 

Anticipated time within which the mirror completely 
returns to its original position when shooting conti
nuously by means of the mo"or drive. Namely, the 
time required fro the start of the second shutter 
curtain's travel till the mirror's complete return 
to the former position. (Approximately 112 milli
seconds) 

(8) Program Unit and Sequensor (PLA) 

The A-I has incorporated a proqram unit consisting of 
an versitile logical element called a (Programmable 
Logic Array) or PLA for short. This program unit 
contains programmed sequences of execution which 
respectively corresponds to each selective AE mode 
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de 

and makes AE photography possible by controlling the 
camera's exposure computation system according to 
the computed values obtained by the corresponding 
programmed sequence. 

The A-I has many functions full of possibilities. 

AE lobde AE Flash Hode 

TV AE 
oLEma o Flash AE o Plash mode Me 

o Shutter Speed Auto Au to Auto Le 
1/30-1/1000,8 Manual Leos Manual Manual 

o Shutter Speed 

tering 
na Fully 
en 
~ 

Stopped-down 
AE 

. X X 

1/60 or 
slower 
than 1/60 

Me 
vi 
Le 
St 

tering 
th the 
ns 
opped

Down 
f--

AV AE Me 
Lens Auto X X vi 

Manual I.e 

Programmed AE Mode 
Op 

Fig . 14 PLA of the A-l 

As explained above, the A-l e nables the photographer 
to use it in many ways owing t o the built-in PLA 
which 1s capable of detecting which AE photography 
mode has been chosen and controlling the camera 
operation by means of the program designated. 
(Figure 10) 

tering 
th the 
na Fully 
en 

(9) Bus Line System 

The A-I has employed the bus line system for its 
data transmission. To put it simply, the bus line is 
divided into two main lines. One is for input of 
data into the CPU after subject brightness has been 
converted into the digital form and the other one is 
for transmitting the computed values from the CPU to 
the decoder driver. 

The former is called "I bus (Input bus)" and the 
latter "0 bus (Output bus)". The bus line system is 
also made use of when the following listed information 



is input into the CPU by way of the switch based on 
the Gray Code and information switches. 

1) Preselected value in either the shutter speed 
priority (TV) or aperture priority (AV) AE mode. 

2) Film Speed (SV) 

3) Lens maximum aperture (AVO + AVC) 

4) Self-timer setting 

5) Information of whether the lens is stopped down 
or set for manual or automatic control 

The bus line system used for the A-l is based on the 
time sharing system in which a great deal of infor
mation is transmitted through a few lines and is 
considered the method best suited for a small-sized 
aparatus like a camera. 

Taking an example of its functions, analog information 
of the subject brightness metered by the A-l is 
converted into B-bit (one word) digital information 
and is expressed to the minimum unit of I/BBV. 
Eight lines are necessary to get eight-bit signals 
transmitted at the same time to the micro-computer 
for computation. In other words, each bit of the 
eight bits is ranked in the order of I/BBV, 1/4BV, 
1 / 2BV, IBV, 2BV, 4BV, BBV and 16BV. 

Taking the case of the signal "01001100" for example, 
the resulting digital information of the subject bright
ness becomes 6.25BV (1/4 + 2 + 4 = 6.25BV). This 
information is input into the micro-computer to be 
computed together with .other digital information like 
the film speed, shutter speed or aperture and 
maximum aperture of the lens used to compute the 
necessary exposure information. To make it possible 
to transmit the B-bit signals through a single line, 
the signal of each bit must be sent with a time 
interval and also must be received with the same time 
interval to be able to identify the signal to be 
received. 

In the A-I, 240 micro-seconds is considered as one word 
and divided into B time zones (bits) names TBO - TB7 
(Time Bus 0-7). 
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T B 0 TB 1 

Rank 

OFF_--, 

TB2 TB3 

u I 1 

TB4 TB5 TB6 TB7 

I 8 I 1 6 

Word ON~"'IEE-------_ 2 4 0 1'''. ---------'"i~1 
Fig. 15 Bus Line of a-bit Signals 

The A-I processes more signals through several lines. 
An example is shown in Fig. 16. 

Word 1 carries signals of various input digital 
information and Word 2 carries brightness value (BV) 
digital i n formation which has been converted from 
analog in f ormation. Word 1 is being transmitted most 
of the time but the Wo r d 2 is sent in turn immediately 
after the interruption by t h e signal of ADCE (AD ConverteI 
End) takes place at the end of transmission of the 
Word 1 every 20 milliseconds. 



, 
" " 

Word 1 Word 2 , 
. A 1 J I@ 1 1 I I 

CD (1) 0) @ 0) 0 

i I I I I ~ 1 1 
~ 

'" \ ~ 

./ \ 
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, ,. 
" \ 

,. 
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,. // 

" ; \ ,. , ; ,. 
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1-------20 mS 

ADCE: End of analog to digital conversion 

By the mode 1 and the mode 2, the following is 
detected. 

"AE photography 

"Battery check 

"Use of the flash 

"Setting of slower shutter speed for the 199A 

CD Manual 0 Model 1 G) Mode 2 

0 Start of the display 

® Checking of the voltage 

® Analog to digital converted data 

In thisway, it is possible to transmit many signals 
through one signal line. 

Fig. 16 Bus Line 

(10) Battery Check 

1) Automatic Check 

The A-l has built-in safety mechanism in which 
automatic battery check function prevents the 
camera from working mistakenly when the battery 
has not sufficient vOltage even if the shutter 
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button is pressed. In other words, when the 
electric current is applied to the MGl (AE magnet), 
it a l so flows through the MG3 (2nd curtain magnet) 
at the same time and the present voltage is ex
amined only for about 12 milliseconds. If this 
examination turns out to be approved, the electric 
current flows through the MG2 (1st release 
magne'c.) and the camera starts to work. 

In this manner, the camera i s not allowed to start 
to work unless the sufficient . voltage is confirmed. 

OFF_..., 

N. I eN. _...:I~----;:~
O~ I T. IL. 

Me3 VI> • 

Exposure ---,1 .. ___ -:-:: 
Computatio~ r---

NC2 U 

Fig . 17 

2) Manual Battery Check 

In manually checking the battery, electric cur
rent is applied to the MG1 , MG2 and a registor 
of some load and the degree of the remaining power 
is known according to the way the LED blinks on 
and off. 

. 
Though the flash i ng cycle of the LED varies ac
cordi ng to the voltag e (for example, in the case 
of the voltage proportion of 6V to 3V, the LED 
flashes in the proportion of 4 to 1 times), if 
the LED flashes two or three times without much 
time lag the battery is considered to be good. 
If there is a considerabl e lag of time between 
the first flash of the LED and the following 
flashes, the battery is drained. 

As to the relation between the automatic battery 
checking and the manual checking, since the load 
in manual checking is heavier than that of 
automat~c check~ng ~hough the voltage is the same, 
it can be said that saie ty margin is increased 
for manual checking in p r oportion to the load. 



(11) Energy-saving Camera Design 

When designing the A-l, every effort was made to 
reduce the power consumption. The result of these 
efforts is that the battery last for 15,000 'operations , 
or about a year of normal use . The following items 
contribute to the low power consumption. 

1) To apply the electric current to parts which 
really need the power at needed time by controlling 
the circuitry in sequence. 

2) Adoption of the LSI which contains the pure I2L, 
a refined version of the ordinary I2L 

3) Employment of the dynamic drive system for the 
.diplay circuitry 

4) Adoption of the "hybred magnet", a combination of 
the permanent magnet and the electromagnet 

4.5 Physical Properties and Layout of Electrical Components 

(1) Double-side micro pattern circuit boards 

In the A-l, this flexible board is of multilayer 
construction with patterns on both sides. What's 
more, the minimum distance between lines and the 
minimum line width are 0.2 mm . This is a figure 
close to the limit obtainable by present techniques. 

(2) Circuit Board Layout and interconnection 

Figure 18 shows the block diagram of the circuit boards, 
and figure 19 shows a pictorial view. 

On the top deck are positioned the main flexible board 
(IC for CPU, IC for information input, oscillator/ 
interface IC, IC for metering, etc.), SV board (diode 
array, film speed information input switch), At 
flexible board (self timer, power source switch) and 
AT board (At and TV information input switch). 

In the front panel of the body are positioned the DO 
flexible board (includes decoder driver indicator), 
AVO flexible board (for detecting maximum aperture 
opening f-number of the lens), and SAVE plate (to be 
explained later). 

Of these, two-side flexible circuit boards are used 
for the main and DO flexible boards. The SAVE plate 
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is a two-sided flush plate (to be explained later). 
These flexible boards and various other boards are 
connected by rubber connectors and soldering. 



Body Side 

Front 
Plate 
Side 

. 

E AT 
AT Flexible Plate E Base 

~ Plate 
F 

ill: 11'11\ III 

E E 
A SV Base Plate (diode array) E Hain Flexible Plate 

E (CPU, INPtrr, CSC, Light F t- Measurement) 

i i II , i II "' . . . 
'" II UlL' 1111 

Decoder Driver 
AVO 
Flexibl 

Flexible Plate Plate 

11111111 III 111111 .. -----
III 

E E SAVE 
Display Flush (flat on both sides) Decoder E E plate Driver E t: Unit 

1= 1= 

Fig. 18 Block Diagram of Circuit Boards 

. 

. 

Connection by using connector 

Connection by soldering 
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""'"""_ Main Flexible 
Circuit Board 

SV Base 

AT Flexible 
Board 

AT Base Circuit 
Board 

Driver Flexible 
Board 

AVo Flexible Circuit Board 

Flush (Pattern Circuit· Boards) 

Fig . 19 Layout of Circuit Boards 



3) Diode array 

A diode array is a package of many diodes in the 
form of chips (A diode material. Diodes sold on 
the market are wired to lead wires by bonding 
and are glass sealed.). It is used for decreas
ing space requirements and for producing diodes 
of similar characteristics. 

In the A-l, the various digital switches are 
connected in parallel. As this causes crossing 
of signals, signal separation diodes become 
necessary. The diode array is employed for this 
purpose. 

Detailed explanations are given in Figure 20. 
(This example differs from the one used in A-l 
and is simplified for the purpose of explanation.) 

Digital switches Sl and S2 in Figure 20 are 
connected in parallel. In the figure, the 
condition of Sl is 010 and S2 is 110. When signals 
are taken out in time series, the outputs for 51 
and S2 are 010 and 110 respectively. NOW, if we 
think of the Tl signal, then Sl and S2 should 
become 0 and 1 respectively. In this case, the 
signals are transmitted in the order of R - S2a 
- 0 - S2b - S - Slb - P. Therefore, the output 
for switch Sl becomes 1. In order to prevent 
this phenomenon, a diode is placed in each switch 
line to prevent crossing of signals. 

In the A-I, a diode is placed in each of the 20 
switch contacts. Therefore, the diode array is 
used for effectively using the limited space. 
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Fig_ 20 Diode Array Diagram 
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4) Ultra smooth double sided flush surface plate 

The aperture control system of the A-l is operat
ed in the following manner. The brush, that is 
driven by the lens aperture signal lever, slides 
over the segmented aperture value electrode plate 
pattern at a high speed . The number of pulses of 
the ON/ OFF signals that a~e generated at this 
time are counted and the f-numbers are digitally 
detected. 

As the number of pulses are counted by ON/OFF 
signals mistaken counts due to - chattering must be 
completely eliminated. 

So a new technique was incorporated. 
In the A-I, a segmented aperture value electrode 
plate pattern is formed on a 23~m (microns) 
copper foil plated "TETORON" reinforced epoxy 
board . This board is then heated and pressed. 
Thus, we succeeded in bri nging the degree of 
smoothness of the board to within 5~m (microns). 
With the incorporation of this new technique, macro 
chattering no longer aris es and micro-level 
chattering is eliminated ~y newly designed circuitry. 

This smoothing process is called the flush 
process. Aperture control accuracy is improved 
by making the pitch smaller (0.22 mm) of the 
segmented aperture value electrode plate with the 
employment of high-level fine pattern techniques . 

The segmented aperture value electrode plate 
(positioned on the outer side of the AE unit), 
used for this aperture detection, is called the 
SAVE (segmented aperture value electrode) plate. 
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Top View 

Precious Metal Wire Brush 

Embeded Front View 

Fig. 21 Segmented Aperture Value Electrode 
Plate 



(5) Micro pattern digital switch 

Various kinds of information are input by digital 
values. Therefore, digital switches, constructed 
of a code plate and slide brush, are employed. 

The code plate employs the usual 35 ~m thick copper 
foil plated print board with gold-plated print 
pattern. The mechanical durability is guaranteed 
for one million operations. 

(6) Mini connectors 

In the A-I, small mini connectors are used between 
circuit boards, especially in places where attaching/ 
det,aching functions are desirable. 

The following points are connected by mini connectors. 

Wiring (12 conductors) connecting the display/ 
decoder driver flex to the main flexible circuit 
board. 

Wiring (5 conductors) connecting the lens maximum 
aperture correction information input switch to 
the main body. 

The wiring from the AV, TV and self timer 
information input switches (10 lines) on the right 
side of the top deck 1s connected to the main 
flexible circuit board near the top of the 
pentaprism. 

The problem of space prevents the use of ready-made 
connectors for the above-mentioned connections. 
Therefore, what is used is a connector utilizing 
aligned patterns pressed together by rubber. This 
method makes possible very compact connectors. 
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Rubber Piece 
(for pressure 
appl1ca~1on) 

Circuit 

Fig. 22 Mini COnnector 

Connector Plate 

Compressed High: 0.9SH 

Rubber 

Positioning Pin Insulated 

Copper Layer 

Fig. 23 Mini Connector (cross section) 



(7) Others 

1) Hybred magnet 

When the shutter button is released, a magnet 
starts functioning the camera . This magnet , like 
the one used 1 n the AE-! , is a hybred magnet 
employing a permanent magnet and an electromagnet . 
However, the hyhread magnet installed i n the A-I 
employes an additional alloy, made of rare earth 
element (samarium) and cobalt, in the magnetic 
body section . 

2) Temperature compensating resistor 

A wire-wQurd resistor was used for the temperature 
compensating resistance in the AE- l. In the 
A-l , reliability is further increas ed by employin g 
a special metal film resistor. 

4.6 Mechanisms 

The A-I 1s composed of five main units (finder, shutter, 
automatic diaphrag m, AE and mi rror units) and 31 sub-units. 
These units are attach to the body diecast without need for 
adjustments . Basically , this is similar to the AE-l. 
However, its specifications are designed to withstand harder 
conditions such as the use of the five frames per second 
Motor Drive MA. 

(1) New HD Coupler 

Figure 24 shows the shape of the Me Couplers for the 
AE-l and A-l. 

When continuous shooting is performed with a conventional 
coupler and Motor Drive MA , the couple r collides into 
the winding stopper of t he camera when winding 1s 
completed . As a reaction, the couplers on the camera 
side and drive side have some backlash . At this time, 
the Camera coupler stops after being returned slightly 
by the reversal stopping spring. But the motor drive 
coupler continues reversing by inertia and collides 
into the wall on the oPPos ite side of the camera coupler. 
This moves the once stoppe d camera coupler still fur t her 
in reverse direction by 0 . 05 mm to 0.4 mm. This 
phenomenon causes the film to move during exposure . 
This results in a flowing-like blurred picture. For 
this reason, in the A-I, the revers side of the MD 
Coupler on the camera has been positively designed so 
it is no struck by the motor drives coupler during backlash 
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This prevents the MD Coupler from being moved again 
by the Motor Drive MA Coupler. 

Camera 

+ 
o-t-Driver 

Conventional System 

Camera 

+ Driver 
\ 

~ 

A-I System 

Fig. 24 MD Coupler 



The features of this mechanism are as follows: 

1) The functioning of the new MD Coupler, mentioned 
in section 4.6.1, prevents flow-type blurring of 
pictures otherwise caused by Motor Drive MA. 

2) Nonchattering signals SWS and SWS' are possible 
due to the functioning of the microbrush. 

3) Since the second shutter curtain signal releases 
the wind stopper, it prevents accidental winding 
while the shutter is functioning even during 
long exposure times. 

4) The many steel ball bearings used on the top and 
bottom of the winder shaft increase reliability 
and durability. 

(3) Multiexposure Mechanism 

Set HE lever HE shaft turn. The compound gears 

(CW) CCW are disengaged from 
each other 

Winding the winding Sprocket and spool de not 
lever turn 

No t ch on winding shaft the 
HE plate CW 

• 
HE Lever resets. 
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Lever 

ME Plate 

ME Shaft 

Compound Gear 

Fi g .• 25 Multip le Exposure Mechanism 



The features of this mechanism are as follows: 

1) Multiexposure is made possible with a camera 
having a sprocket with only six teeth and in 
which short stroke winding is possible. 
Furthermore, short stroke winding is possible 
even during windup after multiexposure has 
been set. 

2) As a clutch is constructed before the sprocket 
and spool drive gear, it is not necessary to fix 
the spool when multiexposure has been set. 
(Contributes to decreasing the number of parts.) 

3) The automatic reset mechanism eliminates worries 
about forgetting to reset the camera after 
multiexposure. 

4) By setting the multiexposure, the wind stopper 
is released. Therefore, even in AE discharge 
condition after windup (EEEE EE) mark display), 
AE recharge can be performed without wasting a 
single frame. 
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Ihultlr cannot be rilla.ed. 

12.5 Ittar tiLl. lOll "1.", SHe) lOla 
''\t'' and SK:I ia "L". Thta condition 
1.lt s.s cau'l na 17). 

OSC/ItrrtlFACl 

EIU. lOll " .. 
.wittbe. ,.. to "1. ... 
Thi. 10ck.1 tbe pavlr 
.~pply tr&cllliitor "ON". 
('own loclr.-in) 

eo.iIinltioo of SHe) "H" and 
Stel "1." ,"Qdl currlnt thf\l 
SMC2 t~ il r. II •• inl it. 
(At t~il ti .. SMC) i. 
Illclr1cllt, r. I .... d (or 
smS but 1[ i, h. ld 

Decord.r Dri vel' 

DuriD.I dh,I.,., 
fl .. bi nl and intID..i
tit, inlo~tioQ i. 
,uPPUld. 

At $V 2 OW di.pla, 
il1for.atioD. h 
c_celled. 

If 
DISP ailnal lOll "H" 
dieplly doe. not lilht. 

mlcbanitally d ~rinl tnil tl ... ) 
,,-I~ ________ -J ____ ~ ________________ ~ ______________________ ~ ______________ L-____________ ~ 



rWlch.niul I on I 
.p _vi.nl 

.uec orr 
SAY! pulM to 
cru 

(10) Wh.n Hel 
oil, .r_ture 
h nll ... d .nd 
(10') ItOp. tM: 
dtlphrap. 

(12) Jult bdor., .inor it 
c~I'l.l y up, In 
curt.in l. r.I •••• d. 

( 11) A. I., c urt.in .t.rt. 
5Wlo 10" off. 

( 14 ) At 5\14 off, CT .t.rt. 
charlin,. 

(11) Wh.n Hel i. r.I •••• d. 
th. 2nd curt.in I.tch 
is r.I .... d. 

(18) 2nd curtll .. run. 
clo.inl thl .huttlr 
.nd 'Ir.inltinl thl 
.xpo.ur •. 

(20) Hirror Itopper 
r.I •••• d 

Hlrror _Inl 
d-

(21) 

(22) 

sus, S· 
tumid OM 

P"'P 1_. "ltn 

.0 n aoe' orr, 
II lock-io i. 
canulhd. 

INPUT cru 

SAVE pul •• input i. ca.p.red to 
A r'li.,.r AVS Vl lu.. 
(9) WheD SAVE pul •••• AVS, SHeI 
101. "K". 

(1S) Wh.n CYST 10" "L" , thl .hutt.r 
.,..d count I tlrt •. 

(16) \It\.n .hut" r .pltd count is 
fini.h.d , SttGl "lOll loti "u" 

Wh.o $VS 101. Off ("L") 
power-up cl •• r ""Inal 
10" ''H''. 

OSC/I.NTElFACE 

(10) Who SHeI 101. ''It'' , 
!CI i. tu.rMd off. 

(14) CT .,.r t. ch.rllnl, and 
.t 0.62S EI V (62.S% of 
£1) CTST 101. "L" 

o.cordtr Ddv, r 

(11) WIl.n stC3 101. ''H'' , curnnt {lOY 
thru !C3 ,top, Ind It i. r.l •••• d . 

(22) IlheD f.lLl I"" "lI", PM' I"" "8". 
lb. ~r ,randltor T1 t. tllra.d 
o ff, lad £1 .upply i. t.r.iDI,.d . 

(23) Hirror in dowr. po.ition. 
1~~ ______________ ~-L __ ~ __________________ L-________________ L-~ 
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6. Technical Comments 

6.1 Quality Criteria 

(1) Using the AE-l as a base, and with the goals of 
using as many AE-l parts as possible and holding 
production cost to a reasonable level, to produce a 
product with 50,000 plus operation durability. 

(2) As a successor to the EF, the product must be at 
least equal in quality to the EF. 

(3) Using digital techniques and the latest precision 
electronic technology, to build an extremely 
versitile product with accurate operation and 
excellent reliability. 

6.2 The operation of mechanical parts is based on the AE-l, 
but the electrical operation is digital rather than 
analogue. The use of a dual-trace oscilloscope is 
practically imperative . A digital voltmeter is not suitable 
as the prime test instrument for this camera. 

6.3 The camera uses five integrated circuits. It is necessary 
to thoroughly understand the operation and interaction 
between the IC's to successfully repair the camera. 
(Understanding of Internal operation of individual IC's is 
not necessary). 

6.4 If the digital inputs for shutter speed, aperture, ASA, 
maximum aperture, self timer etc. are not correctly adjust
ed there will be a direct affect on the viewfinder informa
tion and exposure accuracy. Each input has a check pOint 
built into the pattern. The tolerances are very tight 
and careful adjustment is necessary . 

6.5 The flexible circuit boards have patterns on both sides of 
the boards. Limited space makes it nearly impossible to 
install jumpers on the back side of the flex, so caution 
should be taken not to break the flexible pattern during 
repair. 

6.6 To raise the durability to the level established by the 
quality criteria, many AE-l parts have been improved. 
Some of these parts appear to be identical but there are 
differences in material or manufacture. Strict parts 
control is required to insure that the correct parts are 



used in the correct camera. Lubrication is also dif
ferent from the ~-l. 

6.7 The A-I is a system camera. Interchangeability and correct 
operation with accessories must be considered when 
repairing it. 

6.8 The viewfinder screen is interchangeable by service. 
When it is changed, always chec!, the infinity focus and 
exposure. 

6.9 Much information is presented in digital form in the 
viewfinder, and it is different for each mode of operation. 
If the imformation presented in all different modes is 
not thoroughly understood, answering inquiries, especially 
over the telephone, is difficult and may lead to more 
confusion. 

6.10 Repair Quality Assurance 

(1) Shutter Speed is adjusted by varyi~g the count start 
(CTST) timing with variable resistor VRT. 
(Shutter Speed Tester is necessary) 

(2) Flange Focal Distance is adjusted to 42.14 mm using 
the Glass gage and measuring at the four corners. 

(3) The "finder back" is adjusted to 42.03 mm using the 
standard lens. 

(4) Exposure accuracy is adjusted by the SPC output using 
the Bus Checker tool to check the I Bus. It is then 
confirmed using the EE Camera Tester. If exposure 
accuracy is not wit h i n the proper limits, check the 
diaphragm and MGl release operation with the oscillo
scope. (If the AE Evaluation Standard Lens is 
available, check the diaphragm operation with it,) 

(5) Check the 0 BUS output from the CPU to the decoder 
driver against the actual display in the viewfinder 
using the Bus Checke r tool. (I Bus inputs to the CPU 
must be correct as a precondit~on.) 

(6) Inputs to CPU are checked with the Bus Checker tool. 

(7) To adjust the ASA (SV) brush, the SV Check Bit tool 
is used. The top cover provides the positioning pin 
for the SV Check Bit tool. 



INTRODUCTION 

The CANON A-l is the pinnacle we have been striving for in an 
AE SLR-- a completely digitally controlled camera. 

The mechanical parts are based on, and nearly identical to, the 
AE-l. To troubleshoot and repair the A-l, experienced gained 
on the AE-l is important, and consideration of digital timing 
is necessary. 

The electrical circuit of the A-l is quite different from the 
AE-l. The main components are five intergrated Circuits, 
(OPT, INPUT, CPU, OSC/ INTERFACE and DECODER DRIVER). Digital 
signals criss-cross to and from these Ie and to their mechanical 
interfaces . . To repair the camera, signal sequence and timing 
must be understood. Digital basics, including code reading, 
and oscilloscope operation are other necessary skills. 

Special Precautions 

1. Many parts are interchangeabl e between the A-l and AE-l. 
However, other parts that appear quite similar to AE-l 
parts are either slighly different in size, strength or 
material and are not interchangeable. Special attention 
should be paid to parts control to insure that the cor
rect parts are used. 

2. The A-l shutte r is controlled in 1/8 step intervals. 
For this reason the 2nd curta in latch adjustment has been 
changed. Rather than having a space between the latch 
and latch cam, they press against each other in this design. 

3. Because of the digital control, the positioning of the 
information input brushes i s very important. Each one has 
a special check point built into the pattern. This point 
(called a check pattern or check bit) should be used to 
accurately adjust the contact. If improperly adjusted, 
improper exposure or viewfinder information will result. 
Especially, if the AV brush (Section 2-11) is not correct
ly adjusted, the error mark (EEEE EE) will be displayed 
and the shutter will be locked. 

4. The maximum aperture pin height adjustment (Section 2-8, 
2-9) is different from the AE-l. See section 2-8 and 2-9 
for the correct procedures. This adjustment has a direct 
effect on the viewfinder information and should be ac
curately performed. 

5. Lock-out voltage (LV): The low voltage interlock for 
this camera is 3.1 to 3.5 volts . 

1 -



6. When their IC is replaced the R OSC and R ADNUL must be 
correctly adjusted. The adjustment is different from the 
AE-l adjustment and it has a direct effect on the 
viewfinder display . (See Section 4, IC Replacement) . 

7. The flexible circuits used in the A-I are high densitity 
with patterns on both sides. Jumper wires cannot be 
used. Care should be taken not to crimp or break the 
pattern when installing the top cover. 

8 . Certain voltages and signals are basic . They are El 
(Supply voltage) for each IC, CLK (clock pulse) SYNC (07) 
(the synchronization trigger), I. BUS (input busline) and 
O. BUS (output busline). 

9 . In order to understand the A-I circuit, it is necessary 
to study the detail operation of each IC as outlined in 
section 3 o f this repair guide. 

10 . The A- I is a s ystem camera . It uses the following major 
accessories : POWER WINDER A, MOTOR DRIVE MA, SPEEDLITES 
l55A and 199A, DATA BACK A and WIRELESS CONTROLLED LC-l 
as we ll as all the FD lenses and other abcessories. 
Operation wi t h the va r i o u s accessories must be cons i dered 
when repairing the basic camera. 

11 . Since the mechanical design is similar to the AE-l, the 
common repair operations have not been included in this 
guide . Refer to the AE-l Repair Guide . 

2 



SWITCH TABLE 

Switch Name Function 

SWl Metering Switch-l ON at shutter button half stroke 

SWl' MD Metering Switch-l Motor Drive metering switch 

LM SW Light Metering Exposure preview Switch 
Switch-2 

SW2 Release Switch ON at shutter button full stroke 

SW3 Display Switch Finder display control switch 
Switch ON - Gnd. Switch OFF • H 

SW4 Count Switch Shutter time initiation switch 

~ t=::O.625El, CTST="L" 
GND _ SW4 OFF (Count Start) 

SW5 Winding CompLetion SW5-5' indicates winding condition. 
SW "L" • Cnd. Wound Released 

SWS' lID Winding Hodel AE-l A-l AE-l A-l 
Completion SW SW5 L H H L 

SWS' H H L L 

SW5 11 ME SW5' Disable SW In series with SW5' f this switch 
prevents me tor drive operation if the 
multiple exposure lever has been pressed. 

SW6 AE Lock SW Records and holds measured EV when 
pressed. (Exposure memory switch) 

SW7 Power (Main) Switch A - L switch 

SW8 Battery Checker Battery Check- 4-5H% flashing LED (Clears 
SW (Clear SW) all circuits in mid operation) 

TIME 1 2 sec. Self Timer During self timer. operation, LED frequency 
is 8 Hz for last 2 seconds, and 2 Hz for 

TIME 2 10 sec. Self Timer first 8 seconds. 

SPDW Stop-down Switch ON when stop-down lever pushed 

A-MSW Au to:-Manua 1 SW OFF with lens at "A", ON otherwise 

AV/TV SW Priority Mode SW Selects aperture or shutter speed priority. 

3 · 
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!!Xpo.url!! Timing Chart. 

_ TI ----J (NOUo 1) 

_lADC {~2aS 
(1IOt.e J 

conUnuou.a Operation 
(BVl . 5M2 ON continuou.. ly) 

r-

-

. 

~ 

(Note . ) , 

(Simultaneoua 
with SW5 ) 

0 . 625&1 

/ 

f--- !!Xpo.u"e _ 
Ti_ 

r-"pprox. 
U.s 

Note 1 : Tl varie. vi t.h the 
epeed the .hut.t.er 
but.ton i. pre •• ed • 

Not.e 2, Mark 
Initi.l operation 
_rk par_t.era, 
1. SW2 ON 
2. SM'S 01'1" ,. W- (volt.age OK' 

•• .""" !no e"ro"l 

S . .... !Self timer 
not. .et.) 

" • elf t..iaer 11 .et. • 

•• SBLP UO END 
!.elf t.i...,r t.ime 
i. e<aplet.eed) 

Not.e J: 1 2 ..s delay ia for 
axpo.ure calculat.ion 
and l ov vol tage 
det.ermination . 

NOt.e • I Hark 
secondary Operat.ion 
.. rk par_ter'l 
1. SAVE SIGNAL pre.ent. 

2. CTST !Shut. ter count. 
not .t..arted . 

3. Len . a t. - A- .. rk 

Note S: T2 depend. o n the 
tran.por t. being u.ed 
! PW A or NO MA l and 
ibl power leval. 
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IN • BVO TABLE 

This table list the BVO octal code at the I nput Ie's I BUS 
for all EV and AVO combinations. 

(The lines near the top and bottom separate valid codes 
from those outside the meter coupling range). 

~ 1.2 
, 

1.4 I 1.8 2.0 I EV I 2.5 I 2 .8 • 3. 5 I 4. 0 4.5 

-3 004 t 002 I 000 I I I - 2 o I 4 012 o I 0 006 005 003 

- I 024 022 020 016 015 • o I 3 ! 007 003 

5.6 

I 
I 

I I I 
007 '\ 003 0 o 3 4 032 030 026 • 025 023 o I 7 013 

I I ; 

I 

2 

3 

4 

5 

6 

7 

8 

9 

I 0 

I I 

I 2 

I 3 

I 4 

I 5 

I 6 

I 7 

I 8 

I 9 

20 

2 I 

2 2 

Code 

1 

· 044 042 040 o 36 035 033 027 • 023 
i • 017 

I i . 
o 54 052 050 o 46 045 043 037 , 033 o 2 7 

I I I , 
064 I 062 060 056 055 053 I 0 41 

I 
043 03 7 

o 74 ! 072 070 066 065 063 I 057 053 041 

I , I I 04 I 0 2 100 076 o 7 3 
, 

067 063 075 I I 057 : 
I I 

I I 4 , 
I I 2 I I 0 I 0 6 105 I 03 • o 7 7 073 067 

I • , 
• , • I 2 4 I 22 I 2 0 I I 6 I I 5 I I 3 , I 0 7 I 03 077 

I I • , 
I 3 4 13 2 130 126 1 25 I 23 I I I 7 I I 3 I 0 7 

I I I · 144 142 I 40 I 3 6 I 3 5 133 127 I 2 3 I I 7 , 
I I I I , i 

I 54 I 52 
I I 5 0 I 4 6 I 4 5 , I 4 3 I 3 7 I 3 3 I 2 7 , I 164 162 I 160 · 156 I 5 5 I 53 I 4 7 14 3 1 3 i 

I 
, 

I • · I 74 I 7 2 170 I 6 6 i 165 I 163 I 5 7 I 53 I 4 7 
I I I 204 202 200 176 . I 7 5 I 7 3 I 6 7 163 I 5 7 

I I , 
2 I 4 2 I 2 2 I 0 206 205 203 I 77 I 73 I 6 i • I • I 2 2 4 222 220 2 I 6 I 2 I 5 2 I 3 207 203 I 7 j • ; I I 
2 3 4 232 230 2 2 6 225 I 223 2 I 7 2 I 3 2 0 i , I • 
2 4 4 242 I 240 23 6 235 233 22 7 223 2 1 7 

2 54 2 52 I I , 250 246 245 I 
2 4 3 23 7 233 227 

264 '\2 62 ' I , 
260 · 256 255 253 241 24 3 237 . 
2 7 0 I 266 I 265 263 \ 257 2 5 3 2 4 j I 

I I I ; 267 263\ 257 I , 
2 6 j 

(Threshold value for the BVO code is 007). 

Example: 

7 2 
1 unit 

1 unit 

1 unit 

change equales 

change equales 

change equales 

1/8 BV change. 

1 BV change. 

S BV change. 

01 3 

023 

033 

043 

053 

063 

o 73 

I 0 3 

I I 3 

I 23 

I 33 

I 4 3 

I 5 3 

I 63 

I i 3 

20 3 

2 I 3 

223 

233 

24 3 

25 3 

26 3 

13 



TV CODE 

Octal Binary Code 
Time Grey Code - -

Code" '12 ; I 
, 

~ , V- I 2 4 8 16 , : 

B 0 0 0 1 0 I , 
034 1 1 

, 
1 0 0 0 30' 0 0 1 1 0 04 U 0 0 I 0 , 1 0 

, 
0 , 

1 5" 0 0 1 1 1 044 1 0 I 0 I I 0 0 
050 0 1 0 1 0 , 0 , 

054 1 I 1 , 0 I 1 0 0 8" 0 0 1 0 1 , 
060 0 0 1 1 , 0 0 

-
4" 0 0 1 0 0 064 1 0 I 1 , 1 0 0 

070 0 1 1 , 1 0 0 

2" 074 1 ! I I I • I 0 0 0 1 1 0 0 1 0 0 0 0 0 -,- 0 I 0 -
I" 0 1 1 0 1 1 0 4 1 o I 0 ! 0 , 1 0 

1 1 0 0 1 i 0 0 , 1 , 0 -
2 0 1 I 1 1 1 I 4 1 I , 0 0 I 0 

1 2 0 , 0 0 1 0 1 ! 0 , 
4 0 1 1 ; 1 0 1 2 4 1 I ~ i 

1 0 I 0 
1 3 0 0 I I 0 I 0 

8 0 1 o : 1 0 I 34 1 1 I I 0 I 0 
0 

, 
0 0 I I 0 1 4 0 , -

1 5 0 1 0 I 1 1 1 4 4 1 , 0 0 1 1 0 
1 5 0 0 1 , 0 1 I U -

30 0 1 0 I 0 1 154 1 ! I I 0 1 1 0 
1 6 0 o i 0 1 1 1 0 

-
60 0 1 0 I 0 I 0 1 6 4 I 0 I I I 0 

I I 70 0 I 1 1 1 [) , -
1 2 5 1 o ! 0 0 1 7 4 &J 1 1 I I ' J 1 , 200 0 0 0 0 I , --- . -
250 1 ! 0 0 1 204 1 0 0 0 0 I 1 2 1 0 0 1 0 0 0 I I - --

14 

5 00 I I 0 1 I 2 I 4 I 220 
, 

224 - , 
1 000 1 i 1 0 

, 
1 0 ! I 230 

1 
, 

1 1 
, 

1 i 0 
, 

P I I 
- I • --- , 

2 3 4 5 i 6 ! 

T • B 

TB 7 (55LC) : 0 
* : Lower octal code in each box is 

code for preset shutter speed. 

I ! I 0
1

0 0 
0 , 0 I 0 0 

I 0 1 0 0 
0 I 1 1 0 0 

i , , , , , 
2 I 3 ~ 5 6 , , 

T • B 

SWit ch Clo~e 

o SWit ch Open 

CODES: All codes in this Repair Guide read with the least 

significant digit on the lef t (T.B 0) and the most signi

ficant digit (T.B 7 ) on the right. This is the order of 

the oscilliscope and bus checker tool . 

I 
1 -
I 
I 

-

I 



AV CODE 

Octal Binary Code 
Aperture Grey Code 

I Code ~ ~ ... ~ I I 2 , 4 8 I 16 , , 

1.2 0 0 0 1 0 014 0 0 1 1 0 0 0 0 

1.4 0 0 1 1 0 020 0 0 0 0 1 I 0 0 0 I 

1.8 0 0 1 1 1 o 24 0 I 0 1 i 0 1 0 0 , 0 

2.0 0 0 1 0 1 030 0 0 o I 1 1 0 , o I 0 

2.5 0 0 1 0 0 o 3 4 0 0 1 1 1 0 o i 0 

6 o j 
. 

2.8 1 1 0 0 o 40 0 0 0 I o i 1 0 I 0 

3.5 0 1 I 0 I 044 0 0 1 I 0 ! 0 
I I 0 0 I 

4.0 0 I I o 50 0 0 0 
, 

I I 0 1 0 0 1 1 , , 
o I I - -

I , 
4.5 0 1 1 l ' 0 o 54 0 1 I 1 0 1 , 0 0 

5.6 
, I 

0 0 1 0 1 0 o 60 0 
I 

0 0 I I 1 1 0 0 , . 
, • 6.7 0 1 0 1 1 o 64 0 

, 
0 1 0 , 1 1 , 0 0 I , 

, 
8.0 0 I o i 0 1 070 o i 0 0 1 1 1 0 0 

-o I I : 
, 

I 9. 5 0 1 o ; 0 0 o 74 0 I 1 1 0 0 
----- --

1 1 1 1 o i 0 0 1 0 0 0 0 0 0 0 0 , 1 0 , , 
--.- - . 

1 3 I I 1 
, 

0 
, 

0 0 0 0 0 0 , I 1 0 4 0 1 1 
I 

, 
- . -- , _. - -

1 6 1 i 1 0 1 I I I I 0 0 
, 

0 0 
, 

I 0 0 1 0 : , 
I - . . - -

1 9 1 i 1 0 
, 

1 0 1 1 4 0 
, 

0 I 
, 

I 0 0 I 0 ; I 

2 2 I I 1 I 
! 

I 0 I 2 0 0 i 0 0 0 1 0 I 0 I , - -
2 7 I I 2 4 0 

I 
0 I I 0 I 0 I 0 I ! , , --- . 

3 2 I ! I , I 3 0 0 ! 0 0 I I I 0 I 0 
._. I -, , .. , I , , , 

2 , 3 , 4 5 , 6 2 3 4 5 6 
._--

T • B T • B , 

TB 7 (SSLC) : 1 
SWllch Close 

o S"."lleh Ope n 
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AVO • AVC CODES 

rAVO Octa l Code 
Gr. y Code 

","AVe AVO I AVC 

1.2 0 0 I 
, 

0 014 013 I , 
i 1.4 0 1 1 0 o 20 , o 1 1 

1·8 0 1 i 1 I o 2 4 , 0 0 7 

2.0 0 1 0 1 o 3 0 o 0 5 

2.5 0 1 0 
, 

0 034 o 02 I 

2·8 I ' 1 I 0 0 040 0 , 
I 

3.5 1 1 
, 

0 1 o 4 4 ! 0 , 
, 

4 .0 1 i I I 1 
, 

1 o 5 0 0 ! 
, 

I o 5 4 4 .5 1 ; 1 1 0 , 0 
I , , 

5.6 I 0 1 0 060 0 
. 

· . 
· , , -- --- - -.-""=",.r- :;'"..:;:- - ....... - 1 _ "" I 

, I 

I 
, 

5 6 3 I 4 , , , , 

T • B 
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sv CODE 

ASA Grey Code 
Octal 

Code 

6 0 ; i 0 I 0 
1 

0 
, 

0 1 000 , 
, , , 

0 0 0 , 0 0 , 0 o 0 3 , 
1 ! 0 0 0 0 0 o 0 5 

12 0 ; ~O 0 1 1 0 o 1 0 . --0 0 0 1 1 1 o 1 3 

o 1 
\ 
' 0 0 1 0 1 o 1 5 

25 0 , 0 1 1 0 
, 

1 o 2 0 , I 
0 0 1 1 0 0 o 2 3 

0 0 1 1 1 0 o 2 5 

50 0 : 0 1 0 1 0 030 

0 ! 0 1 0 1 1 o 3 3 

0 , 0 1 0 , 0 1 o 3 5 

1 00 0 1 1 0 0 I 1 040 

0 1 1 0 I 0 I 0 o 4 3 

0 1 1 0 i 0 o 4 5 , i 1 

200 0 

I ,: : I 
1 1 i 1 0 o 5 0 , 

0 1 
1 I 1 I 1 o 5 3 

0 ! 1 1 1 0 , 1 o 5 5 , , 
400 0 1 0 

, 
0 1 o 6 0 I 1 , 

, , , 
0 1 0 1 0 , 0 063 

, 
0 '. :1 I 0 1 1 

, 
0 065 

800 0 -I . 1 ; 0 
, 

0 1 0 070 
• , i , , 

0 I 1 i 0 , 0 I 1 1 o 7 3 , 
0 I 1 0 I 0 ; 0 1 o 7 5 

1600 1 • 1 I 0 o I 0 1 1 0 0 
i 

1 1 ! 0 0 0 0 1 0 3 
i , 

1 1 , 0 0 1 
, 

0 1 0 5 I , 
3 20 0 1 ' , 1 0 I 1 1 , 0 1 1 0 

I 
, 

1 1 I 0 1 , 1 1 1 1 3 

1 1 ! 0 
I 

1 I 0 1 1 1 5 , 
6 4 00 ' 1 

, 
2 0 1 I 1 ; 1 , 0 1 1 , . 

I 1 ' , I 1 0 0 1 2 3 , 1 1 
i 

1 1 
, 

1 1 1 , 0 I~- Sw ch Close 

128 1) U 1 1 1 
, 

0 , i 1 0 1 3 Q o ::in Ic h Open 

2 3 4 
, 

5 6 , 
-- - - - - +-- - - - --- -- ---

T • B 
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CNTL 
."'-

C N T L Grey Code I 
A (Main SW) - - 0 0 ! 

I 

I I 0 I Self Timer 2 - - I I 

Self Timer 10 - - I I I 
I 

Manual - I - I - I 
I 

Auto 0 I I - - - I 
• 

Stopped- I I • 
I - - -

down 

Open I I • , . 
0 - • - - , 

ADerture I 
, I I 

3 4 5 6 

T • B 

priority (SSLC) (A/T Dial) 
__ -.- -.",. ===-"t. 
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1. Disassembly 

1.1 AT Dial 

1. Set the AT dial guard in the up (guard) position. 

2. Screw 
CAI-IOS6 

l. Slider and Slider Cover
CAI-I062 , CAI-097S 

3. Slide both parts down together to remove them. 

4. Steel Ball 
XG8-1100-S71 

5. Screw (2 ea.) 
Xl8 1702-580 

6 • Click Base 
CFl-0273 

7. Bracket 
CAI-I064 

1.2 Winding Lever 

1. Pin Face Screw 
CAl 0965 

3. Spring Washer 
CSl-7078 -

6. Winding Lever Seat 
CFl-0250 

S. Washer (N ea.) 

2. Washer 
X9S-0604-190-200 

4. Washer 
CAl-0966 

7. C Ring 
CAl-0935 

5. Winding Lever 
CFl-0269 

X9S-0604-lS0 thru -170 
9. CNTS Lever 

CAI-0932 

10. ME Lever 
CAI-0930 

1.3 Shutter Button 

1. Shutter Button Assy. 2. Washer 
X9S-090l-BIO-B20 CG9-0062 

3. Washer 
CA1-IU6 

1.4 Rewind Crank 

4. Washer (N ea.) 
X9B-0903-Sl0-820 

5. A/T Change Lever 
CAl-0960 

1. Rewind Crank Unit 
CG9-00Sl 

2. Rubber Collar 
CAl-S12l 

3. Stopper 
CAl 5125 

4. G Rin~ 
CAl-49 9 

5. ASA Plate 
CSi-S1S3 

6. ASA Lock Plate 
CAl 0986 
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7. ASA Dial 
CG9-0049 

1 . 5 Top Cover 

l~ Eyepieces Screw Cover 
CAI-I009 

3. Eyepiece Shutter Lever 
CA1-100S 

5. Front Cover Unit 
CG9-0056 

2. Screw 
X9l-1430-070 

4. Screw (4 ea.) 
X91-l7J6-360 

6. Turn the viewfinder information switch ON. (The 
switch should be on when removing or attaching the 
top cover to prevent bending the switch contacts. 

7. Screw (6 ea.) 
X91 1736-360 

8. Top Cover Unit 
CG9-0048 

1.6 Base Cover 

20 

1. Screw (2 ea.) 
x94-l701-110 

2. Base Cover W/Coupling Cover 
CAI-0905 & CAl-4707 



Main Circuit Board 

Red Black 

Blue 

White 

White Blue 

Green 

Red 

Sky Blue 

1.7 Front Panel Unit 

1 .• Lead Disconnection 

Disconnect the leads shown above. The origin of each 
lead is shown here for reference. 

l. Red. (Mgl +) 2 . Black (Mgl -) 

3. Blue (LM SW) 4. White (AELK) 

5. Sky Blue (AECG) 6. Red (SAVE) 

7. Red (SPDW) 8. Blue (SPDW) 

9. White (A-M Change Switch) 

10. Green (A-M Change Switch) 
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2. Connectors 

3. 

11. Screw 12. Shoulder Screw·· 
CAl-lOS3 X9l-l7J6-310 

13. SAVE Connector 
CFl-02S7 

14. Screw (2 ea.) 
x91-1736-S60 

15. DI D Connector B 
CFI-0264 

16 . Rubber Band 
CAl-1l40 

**: Only loosen the shoulder screw. Do not remove it. 
(If the screw is removed the bottom half of the 
Connector (CAl-l037) will be loose under the 
circuit board.) 

Front Panel Unit 

16. Leather (R) 17. Leather (L) 
CAl-1079 CAl-11l2 

18. Screw (2 ea.) 19. Screw (3 ea.) 
X95-2000-440 XAl-3200-809 

20 . Shoulder Screw 2l. Front Panel Unit 
CAl-S012 NPN 

.: 1. The front panel unit can be removed with the 
pentaprism and DI D flexible circuit board 
atta c hed . 

2. When removing the front panel unit, the SAVE 
flex i s pulled out from under the main flex. 

3. When the front panel unit is reinstalled, the 
DI D flex connector may hit a capacitor on the 
bottom of the DI A board. Insure that the DID 
fl e x connector passes under the capacitor. 

4. When installing the front panel unit, make 
sure that the X sync (red) lead passes over 
the top of the pentaprism. 

2 . Reassembly and Adjustment 

22 

Reassembly is normal ly the reverse of disassembly . This 
guide contains reassembly details which may not be obvious 
and all necessary adjustment. The AE-l Repair guide also 
contains usefull inf ormation . 



2.1 Spool Torque 

1. Spool Gear (CG9-0056-000) is installed from the bottom 
of the body. 

2. Align the ear of the spring with the groove in the 
spool. 

3. Spool 

Adj: 

Torque: 165 - 190 gcm. 

Change spool gear 
(The plate spring is a part of the Spool Gear 
unit (CG9-0056-000). 

4. Alternate Spool Torque Check 

Spool torque may be checked by wrapping a string 
around the spool and checking the tension required to 
turn the spool. 

Spool Tens i on: 254 - 292 g. (Spool Dia : 13 mm) 

Note: Take care , to use the correct tolerance for the 
t y pe of test used . 

• 

~.~ Spool Gear (CG9-0056-000) 

Fig. 2-1 

2 . 2 Shutter Unit Installation Adjustment 

1. Count Switch SW 4 ·OFF" position Adjustment 

The count switch should go "OFF" at · L = 0.1 - 0.3 mm 
from its position when the first curtain starts its 
travel. (Fig. 2-2.) 

Adjustment: Count Switch eccentric screw . 
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,.' .-_ .. -

1st curtain Latch Lever 

1st Curtain Latch 

Fig. 2-2 

2. 2nd Curtain Latch Charge Torque 

With the shutter wound the force required to move the 
tip of the spring (at Fl) should be 170 to 190 grams. 
(Measure where the spring just starts to move). 
(Fig. 2-3) 

3. 2nd Curtain Latch Lever Release Torque 

The force required to s e parate the armature from the 
yoke by pushing· at F2 should be 60 :t 5 g . (Measure 
where they just separate). 

Adjustment : Change spring 

CS2-6084- 000 

Fr 

F2 

Fig. 2-3 

4. 2nd Curtain Latch Set Position 

1. Wind the shutter 

2. Lt = 0.3 - 0.5 mm. (When the ·armature is against 
the yoke.) 

Ad j ustment: Instalation position of the yoke. 



2nd Cilrtain 
Latch Lever,_ ...... ", 

2nd Curtain 
Latch Cam 

Fig. 2-4 

3. With the shutter would L2 =· 0.0 - (-0.15) mm 
(under charge) 

Adjustment: Setscrews (X3l-6222-590) x 2 

Notes: 1. Remember that this adjustment is 
different from the AE-l. 
This mechanism differe from the AE-l 
in that the latch cam and latch lever 
are in hard contact (pushing against 
each other) in the A-l. 
In the AE-l there is a slight clearance 
between them in the shutter wound 
position. 

2. If this adjustment is not correct the 
middle shutter speeds will not be 
correct. 

2.3 Shutter Speed Adjustment 

1. The shutter speeds of this camera are all automatically 
controlled by the computer, using the clock pulse as 
the standard. The shutter speed adjustment is made 
by adjusting the count start (CTST) signal timing. 
(Section 3.3.2.) 

2. Set the camera in the TV mode and the shutter speed 
to 1/1000. Check the shutter accuracy. 

3. Adjust VRT for the most accurate shutter speed. 
(Fig. 2-5) 

VRT VRL VRG 

r<®(ID(®l 
Fig. 2-5 
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2. 

3. 
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I VI FF 

CCC 

CCC 

SW Rl = 

r-' ..... . -.. ---.....,LL ___ .... yt.~ ... '_·_·_-I't---
R2 = 4. 7Kll "'!-

2.2Krl 

Body 

Fig. 2-6 

X Sync Timelag 

Shutter Tester 

Line A: 0.5 DIS or over 

Line B: 2.0 ms or over 

Contact Efficienc y: at ,l/60 sec, 70% + (1 ms 
contact) ' 

Adjustment: Bend X contact 

X Contact - Safety Contact Timing 

During winding the x contact should never make and the 
safety contact should be on before winding is complete. 

X contact ON 

OFF 
Safety 
contact 

ON 
OFF 

==:>1 Re-Winding lease => 

Fig. 2-7 



4. Check to see that all shutter speeds are within 
tolerances. 

2.4 Flash (X) Synchronization 

1. Check shutter speed. 

1) When using the 155A or the 199A in the automatic 
shutter setting mode·, the shutter speed is 
automatically set to 1/60 at all AV settings and 
all TV settings except B. 

2) When using the 199A in the manual shutter setting 
mode· the shutter speeds will be: 

A. AV mode: 1/60 sec. 

B. TV mode: 

With dial set between 1/ 1000 - 1/60 : 1/60 sec 

With dial set between 1/ 30 - 30": Selected 
speed 

With dial at B: Bulb 

3) Programmed Mode : 1/60 sec. 

4) If the speedlites are not available, the kludge 
(hand made test device) shown here may be used 
to simulate them. Closing the switch simulated 
the 199A's manual shutter setting mode. 

': The 199A has a switch located on the top of the main 
body under the flash head. This switch is marked" 
"AUTO MANU 1/ 60 - 30S". In the AUTO mode the 
camera is automatically switched to 1/ 60s, just as 
the AE-l . In the MANU mode and with the camera in 
TV mode, shutter speeds lower than 1/ 60 can be 
selected to bring out dark backgrounds, etc. 
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2.5 Mirror Bounce Brevention Lever 

1. The force required to just start the mirror bounce 
prevention lever, applied at "F" in figure 2-8 should 
be bet ween 10 and 20 grams. It i s adjusted by chang
ing the jump prevention Spring (CSl-6109-000) 

2 . Bounce Prevention Lever Overcharge Adjustment 

1) Install the front panel unit on the universal 900 

c o limator. 

2) Push the lever as far as possible in the "P" 
direction and hold it. 

3) The mirror angle should change 16' to 48' from 
the normal position. (Fig. 2-8) 

Adjustment: Eccentric Screw A 

Mirror bounce 
prevention lever 
spring. 

Mirror bounce 
prevention level 

Fig. 2-8 

Eccentric Screw A 

Note : Improper adjustment may cause instability of 
the viewfinder display at the end of each 
shutter operation . 



2.6 Flush Pattern Position Adjustment 

c 

1. Set the AVO brush at Pl - Pl'. (Fig. 2-9) 

2. Check between all points "a thru e" (detail A). There 
should be continuity between all pOints a thru e. 

Adjustment: Flush pattern position 

A Detail 

Brush 

B Detail C Detail 

PI 

Stopper P3 

Fig. 2-9 



2.7 AVO Brush Stopper Position (f/S . 6 maximum aperture 
position) 

1. Position the AVO brush against its stopper (Fig. 2-9 , 
Detail B). 

2. The contact part of the brush should be at P2 and the 
other contact points should form line PS-PS'. 

Adjustment: Bend the stopper striker (P3) portion 
of the brush. 

Note: Check that the finder information flash when an 
f / S.6 lens is mounted and the brightness is below 
the f/S.6 level. 

2.8 Maximum Aperture Signal Pin Adjustment 
(Front Panel Only) 

30 

Precautions: Adjustment of the pin has a direct effect 
on the viewfinder display. It must be 
adjusted correctly . 

1. 

If the pin is to be adjusted with this 
procedure the flange focal distance (FFD) 
should be adjusted before the front panel is 
removed. 

Two ohmmeters are necessary for 
both be set on low OHM scales. 
of meter A on "fll and the minus 

this test. They should 
Place the plus (+) lead 
(-) on "a" (Fig. 2-9). 

2. Place the + lead of meter B on "g" and the - lead on 
"all (also Fig .. 2 - 9) . 

3. Using a depth gage, slowly depress the maximum aper ture 
correction pin. 

4. As the dept h gage is depressed, meter A will show a 
closed circuit and mete r B will show an open. At a 
certain poi nt meter A will swing back toward ~ and B 
will still be at ~ Slightly farther down, B will 
swing toward O. 

5. At the point where both meters are ' at ~ , the pin should 
be 7.59 ±O.03mm below the mount surface. 
(This point where both meters are at ~ is marked P4 

on detail C of 2-9). 



2.9 Maximum Aperture Slngal Pin Adjustment (Assembled Camera) 

1. Set the camera in TV at 1/1000 second. 

2. Set the depth gage to 7.62mm and set it against the 
pin. The aperture number "1.8" should be flashing in 
the viewfinder. 

3. Reset the gage to 7.S6nun and repeat. "2.0" should be 
flashing in the viewfinder . In both step 2 and 3, 
excess light should be kept out of the lens mount. 

4. Adjust the pin height till the conditions detailed 
above are met. 

(The relaxed position of the pin should be approximately 
5.5 to 5 .7mm below the mount surface.) 

2.10 Maximum Aperture Signal Pin Code 

AVO 

The code output from the max. aperture signal pin should 
be as shown in the table below (Fig. 2-10). 

5.6 4 . 5 4.0 3.5 2.B 2.5 2.0 loB 1.4 1.2 

Pin height 5.70 6.00 6.30 6.57 6.90 7.15 7.46 7.72 B.10 8.3B :to.05 

a - e 

a - d 

a - c 

a - b 

(mm) 

4 1 1 1 1 1 0 0 0 0 0 

2 0 1 1 1 1 1 1 1 1 0 

1 1 1 1 0 0 0 0 1 1 1 

1/2 0 0 1 1 0 0 1 1 0 0 

Note: "1" indicates continuity (near On); a indicates 
an open circuit (w). 

Fig. 2-10 

2.11 AV Brush Position (AE Charge (AECG) Position) 

Precautions: 

1. This adjustment not only affects exposure ac
curacy. It also has an effect on the total AE 
operation in that incorrect positioning will lock 
the shutter and light the error mark (EEEE EE). 
Take care to make the adjustment correctly. 
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2) The AE Start Lever position and Aperture 

Signal Lever overcharge 
making this adjustment. 
(1976) section 2.28 and 

should be adjusted before 
See the AE-l Repair Guide 

2.2 9 for these adjustment. 

1. Mount an FD SOmm 1:1.4 lens. 

2. Charge the mechanism so the AE c harge latch rest on 
the first (upper) step of ' t he AE charge lever . 
(Fig. 2-11) 

AE Charge 

Latch~r 

- - ,.. 

Fig. 2-11 

3. Put an ohmmeter from screw "A" to the Test Point. 
(Fig. 2-12). 

Screw 
A 

Lead (Red) 

Lead (Sky Blue) 

~~;; __ -- Pattern 3 

---- Pattern 2 

---- Pattern 1 

Test Point 

Fig. 2-12 

4, In this condition (step 1, 2) check that the AV brush 
1s on the check bit position. (In this case the check 

32 point 1s a space in the pattern.) 



The lateral position on the brush should be as shown 
in figure 2-13 . 

Note: The ohmmeter should be at m when the brush is 
at the check bit and near zero ohms with a 
slight movement in ei t her direction. 

Adjustment: AV Brush mounting position. 

Check Bit 

Fig. 2-13 

2.12 Compound Gears Installation 

1 . Lube shaft and gears as shown in the lubrication 
chart. Lube: Lozoid 72090 

2. Mesh the pawl of Compound Ge a r-II (CF1-0230-000) in 
the notch of Compound Gear-I. 

3. Install as indicated in figure 2-14. 

Screw 
~ (X9l-l436-l50) 

~ Compound Gear-II~~V 
~ (CF1-0230) CF1-0230 

A l~otch 
~ Compound Gear-I 

I (CS1-0152) 

CS1-0152 
Fig. 2-U 
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2-13 Preliminary Perforation Position 

Note: The final perforation positioning adjustment 1s 
performed when the charge gear is installed 
(Section 2.15, 2.16). 

1 . Align the center of the riveted dowel on compound 
gear-II with the scribed line on the Winding Base. 

(CF1-023l-000) as shown in figure 2-15. The limit is 
±1/2 the dowel diameter. 

Riveted 
Dowel o Scribed Line 

Winding 

Fig. 2-15 

Line 

Riveted Dowel 

2. To adjust, change the mesh of the sprocket gear with 
relation to the compound gear-II. (Change the 
sprocket gear, not the compound gear. 

Notes : 1) To move the perforations toward the 
speol end, cha nge the mesh one or two 
teeth in the spool direction. (For a 
slight change, change the mesh by four 
teeth.) 

2) To move in the cartridge end direction, 
reverse the above procedures. 

3) When correctly positioned, the sprocket 
gear will be approximately as shown in 
Fig. 2-16. 



113 o 

[ 

Film 
Cartridge 
End 

Spool End 

Fig. 2-16 

2.14 Winding Shaft Installation 

1. Set the mechanism in the charged condition. 

2. Lube the pOints marked A, B, and C with Lozoid 72090. 

3 . Install the 17 Steel Balls (14-4498-000) which make 
up the bearing. 

4. Mesh one of the wide teeth on the winding shaft with 
the plain area on the intermediate Idler Gear (CS2-
0364-000) as shown in figure 2-17. 

A 

+' \" Winding Shaft 
Intermediat " r 
Idler Gea 

t~-B 

II...-_ C 

Fig. 2-17 

~~ 
Wide Tooth 

Plain Section 

5. The mesh should be so that the flat section of the 
end of the winding shaft is perpendicular to the 
centerline of the camera body. (Fig, 2-18) 
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Winding ----.d~ Shaft 

Fig. 2-18 

2.15 Charge Gear Installation 
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1. Install the parts as shown in figure 2-19. 

Charge Gear Unit 
~~~t'l(CG9-0068) 

Steel Balls 
'-I"~ (14-4498) xiS 

a 
Fig. 2-19 

e Screw 
1I (X91-203S-360) e MO Coupler 

. I (CA1-0917) 

LJ 

Alignment (Scribed line and 
dowel) 

Fig. 2-20 



2. Recheck the alignment of the dowel and scribed mark 
detailed in section 2-.13 (Fig. 2-15) after having 
installed the charge gear with the screw access hole 
positioned as shown in figure 2-20. Adjust to main
tain the position by selecting a charge gear that 
gives the correct alignment. 

2.16 Perforation Adjustment (Final) 

Note: Perform this adjustment after installing the charge 
gear. 

1 . Install a strip of test film, wind enough to secure 
i"t On the spool and then wind and hold the winding 
lever at the maximum. 

2 . Pull back on the other end of the film (about 200g) 
to pull the film taunt. 

3. The perforation position should be as shown in figure 
2-16~ Readjust, if necessary, as stated in section 
2.13 . 2. 

Note: If this adjustment is not correct, the multiple 
exposure (ME) lever will not engage. 

2.17 Sws-SWs' Adjustment 

Caution: If this ad j ustment is not correct, there is a 
possibility that the camera will not function. 

1. Wind the camera. 

2. Set the brush so that it 
(Fig. 2-21) Adjustment: 

3. Release the shutter 

is on the check pattern. 
Eccentric Screw A 

4. Recheck the brush position. At least four segments 
of the brush should be on each of the switch pat
terns. (Fig. 2-21) Adjustment: Eccentric Screw A 

5. Recheck steps 2 and 4 . Switch condition should not 
change even at the extremes of play in the brush at 
each position. 
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ch"ck Pat tern 

Fig. 2-21 

2.1S A/T Dial Base Assembly 
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1. Assemble the parts as s hown in figures 2-22 thru 2-24. 

Note: Align "1000" on the A/T Indicator (CSl-8154-000) 
with the mark on t he A/ T Dial (CFl-0245-000), 
(Fig. 2-23) 

Install the LED 
figure 2-24. 

Nut 
@!I (CAI-094S) 

~::> ~~~icator 
I (CSI-SI54 

CJ:.,) I A/T Dial 
(CF.I-0245) 

with the leads placed as shown in 

A LED 
7f (X65-5279) 

Screw 
(XAI-1l70-357) 

Screw J' (CAl-0950) 
{XAI-317 I I 

i 3~Q.:J Dial Base 

Fig. 2- 22 



Cathode (thick) 

Mark 

LED 
A/ T Dial C ---''Pattern 

Fig. 2-23 Fig. 2-24 

2.19 Multiple Exposure (ME) Lever Adjustment 

1. Wind the camera. 

2. Install the parts as shown in figure 2-25. 

3. Set the ME Coupler (CF1-0240-000) in the detent 
activated position. 

4. With the ME mechanism set as described in step 3, it 
should be possible to push the winding reset lever 
in the "A" direct~on as shown in figure 2-26. 

5. Wind the camera halfway and stop. 

6. In this condition it should be possible to move the 
ME coupler a considerable amount in the setting 
direction but not enough to set the detent. 

7. Adjust step 4 and step 6 with the eccentric screw 
shown in figure 2-26. 

<iPl E Ring I-
~:;;:;;;;:'" 
~ 
~ Spr i ng . 
I.J (CSl- 5181) J L ___ _ 

Fig _ 2-25 

ME Shaft 
(CFl-0237) 

39 



Eccentric 
Screw B 

Eccentric 
Screw A 

Fig. 2-26 

Eyepiece Shutter 
Blade 

2.20 Eyepiece Shutter Adjustment 

1. Set the eyepiece shutter to the open position. 

2. There should be no play in the blades in the open 
position. Adjust with Eccentric Screw "A" (Fig. 2-27). 

3. Close the eyepiece shutter. 

4. There should be no ~lay in the blades in the closed 
position. Adjust with Eccentric Screw "B" (Fig. 2-27). 

Eccentric \, 
Screw 

+ 

Fig. 2-27 

) 
ME Shaft 

2 . 21 SPC Output Adjustment 
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1. Mount a FO SOmm 1:1.4 Lens. 

2. Attach test leads to the I BUS, CLK and SYNC (07) test 
pads on the ridge of the main flex over the pentaprism. 
(Fig. 2-28) 



EV 

9 

12 

15 

I Bus pad SYNC 
( 07) 

Fig. 2-28 

eLK pad 

3. Attach the test rleads to the proper terminals on the 
Bus Checker. (See the Bus Checker instructions also.) 

4. Using a light source adjusted to the birghtnesses 
shown in the chart below, adjust the output of the 
SPC (BVa octal code). (See the EV-Bva code Table) 

K = 125 

SPC aUTPUT (BVa Code) Adjustment Brigh~ness 
(cd/m or nt) Center Limits Adjustment Interaction 

64 142 136-146 VRG 

Ql: 512 172 166-176 VRG, VRL 

4096 222 216-226 VRL 

Fig. 2-29 

Notes: 1. The SPC output (BVa' is independent of the 
settings of the ASA or A/T dials. 

2. Sh.ield the SPC from extraneous light. Any 
light other than that coming thru the lens 
will change the adjustment. 

3. The viewfinder display has no effect on the 
ad justment. 41 



4. Lube Spring (CSl-5l8l-000) with LT-SH • 

. 2,22 ASA Brush Adjustment 

1. This adjustment is made with the top cover in place : 

The SV Check Bit Tool -15 is used. 

Eccentric Screw 

SV Check Bit Tool 

Fig. 2-30 

2. Place the ohmmeter leads into holes Pl and P2. The 
ohmmeter should be set to a low range. (An analog 
ohmmeter is easier to read than a di~ital meter). 

3. Holding the leads against the pattern under the bit 
and moving the tool as far as possible in the A and 
B directions, the meter should indicate an open 
circuit at both ends and continuity . in the center. 

4. Adjust with the eccentric · screw so the OFF (~), 
ON (00), OFF (~) condition is met. 

Note: This adjustment affects exposure accuracy. 
Readjust if the top cover or the ASA Contact 
is changed. 
Refer to the tools instructions for the SV 
Check Bit-1S. 

2.23 Diaphragm Accuracy Check 

42 

This adjustment checks the accuracy of the programmed 
control of the lens diaphragm in the aperture priority 
mode. A special tool lens is used to perform this 
adjustment where it is available, but it can be per
formed with an oridnary FD 50 rom 1:1.4 with a well 
calibrated diaphragm. 

Note: When using an ordinary lens, the shutter speed 



accuracy must have been previously confirmed, 
as well as the accuracy of the EV tester. 

1. Set the camera in the AV mode. 

2. Set the A/T dial to f/2, f/5.6 and fill and release 
the shutter and read the scale on the AE Evaluation 
Standard lens. (Disregard this step when using the 
alternate method.) 

3. Check the exposure value at f/2, f/5.6 and f i ll. 
(Read the exposure value as closely as possible. 
This test involves adjusts in 1/8EV increments.) 

4. If the EV tester indicates slight over exposure, 
correction can be made by opening the pattern at 
pOint l( and point 2 if necessary) in figure 2-12 . 
(Opening one point on the pattern causes a shift 
of 1/8 EV under. No over adjustment is provided.) 

Note: This adjustment is necessary if electrical 
components are changed. 

Poor operation of Mg . l may cause large 
variations in this test . 

Viewfinder Indications should be disregarded. 

2.24 Viewfinder Display Adjustment 

Adjustment of individual digits within the display is 
not possible. Limited adjustment of the display unit 
is possible to correct positioning or tilt within the 
mask. Adjustment is made by loosening the two Screws 
(X16-l70l-880) holding the DO Flex Unit. The display 
is an intergal part of the flex unit. 

2.25 Focusing Screen Replacement 

1. The focusing screen is replaceable simply by remov
ing one screw. Remove the lens and Screw (X18-
1702-280) from the focusing screen Holder (CFl-0280-
000). When the holder is removed the Focusing 
Screen Holder (CFl-0257-000), which is hinged at the 
rear, will drop down from the front and the focusing 
screen can be removed. 
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~~ Holder (CF1-0280-000) 

~ Screw 
(X18-1102-280) 

Ridge 
(Long) 

Fig. 2-31 

dge (Short) 

Notes : 1. The frensel lens is on the lower surface 
of the focusing screen. (This surface has 
ridges on the front and rear edges. The 
rear r .idge is the longer of the two. 

2. When the focusing screen is changed, check 
the focus and exposure. 

2.26 Pentaprism 

1. Install the pentaprism with the parts shown below. 
(Fig. 2-32) 

Front Spacer 
(CAl-1l36 
CAl-S019) 

~pacer (t~O.2) 
(13-8488) 

Fig. 2-32 



2. Install the prism toward the rear and right (winding) 
sides. 

3. Run light shield (To ray Si l icon SCS002 Black) between 
the prism, spacers and frame so that it covers 
completely to block light leaks. Apply on all sides 
except the rear (eyepiece') side. (Fig. 2-33) 

Liquid Light 
Shield 

Frame Spacer 

Fig. 2-33 

2.27 Viewfinder Mask Installation 

1. Install the mask so that the narrow side is to the 
right (winding side). 

2. Press the mask toward the standard surfaces. (Fig. 
2-34) 

Wide 
Side 

Fig. 2-34 

Marks Indicate 
Standard Surfaces 

Narrow 
Side 
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2.28. Body Parts Lubrication 

1. Sprocket Mechu,ism 

Sprocket Clutch a (CAl-0906) 

Sprocket Gear 
(CS1-01Sl) 

LT-SH:----__ ~ 

~GE-7 

Sprocket 
(CAl-4727) 

Photo-lub 
PL-01S 

46 

2. Spool Mechanism 

Spool 
(CFl-1411) 

Photo-lub 
PL-01S 

3. Wind / Rewind Mechanism 

Winding Base 
(CF1-0231) 

Sprocket Shaft 
(CAl-472S) 

LT-SH 

Idler Spring 
(CSl-6113) 

Lozoid ~ 
.72090 .......... ir' 

Compount Gears 

(CFl-0230) ~ 

Lozoid ~ I 
.72090.----- . 

(CS1-01S2) @ 
I 

Lozoid __ ~ 
.72090----_~ 

Idler Gear 
(CS1 -01S4) 

clEf 
I 

Lozoid i 
'72090~t=1 

Body bearinq~ 

Winding Unit Shaft 
(CG9-0063) 

~---~GE-7 

""" 'LoZOid 
'72090 



Spring 
(CSl - 6101) 

~ 
Lozoid 
172090 

Charge Gear Cam 
(CG9-006B) 

LoZ01 ' ~ "d 0<1l6 -'72090 

Tripod Socket 
(CAl-470B) 

GE- 7 

Winding Lever 
(CFl-0269) 

Winding Shaft 
(CFl-0236) 

~ ~oto-lub 
PL-OIS 

Rewind Shaft 
(CAI-09Bl) 

Rewind Crank 
(NS ) 

Photo-lub 
PL-OIS 

Connecting Lever Unit 
(CG9-0094) 
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4. Miscelleanous 

CNTL Coupler 
(CFI-0239) 

~ 
Photo-Iub !)? PL-015 

~d'" 

Steel Balls Lozoid 172090 

ME Coupler 
(CFI-0240) 

Photo-Iub~ ~_ 
PL-015 ~ 



2.29. Shutter Unit Lubrication 

Lube Point I l l ustration Lubricant Remarks 

Idler Gear 

$ $ 
Astro-oil + Mix 

Shafts GE-7 2 , 1 

Master Shaft ! ' Gear .,. ~ Astro-oil 
Bushinqs 

1st Curtain ~ Astro-oil 

1st Curtain ~ Astro-oil 

2nd Curtain ~ Astro-oil 

2nd Curtain 

~ $: Latch, Astro-oil 
Cam 

1st ,2nd 

~ 
Curtain 

~ Low-temp EP 
Brakes 

Windinq JL Low-temp EP Stopper Shaft 

Drum Collars • Shaft Bushinq . 
I a °a . : Astro-oil Pinion Shaft • • 

Bushinq \ : 

1;0 9 ~ 
00 

I 

Release Lever J Low-temp EP 49 



2.)0. Front Panel Unit Lubrication Chart 

Photo-lub 
INoise 

AE Cherge Sector .. ~ 
0TU0-10 

1~0' 
Fill teeth to 60\ 

LT-SA , on. 2 

• 
• 

• 
MaX. A~rt\lre 
Siqnal pin 
Photo-lub PI.-015 
DT!'. 2.0_ 

AE Charge 
Lo~' 
Loloid 
,720'0 OTY . 2.0.. 

SPA 

Lever, 
QTY. VSA 

Aperture 
Si9n.1 Lever, 
rear eurface 

OTY. \IliA 

"irror 
UTUI-I0 
wet 85\+ of 
aurface 

Mirror pivot 
UTLM-I0 ~,..,.~ 
Wet aSH 
of 
au..rface 

'-H ~var 

Mirror Return 
SpO'lc. rear r"V7-_ 
UTLM-IO 

OTY. VSA 

NO LOBI! 

"" ~ 

M.1 rror-up Pin 
Lo~i.d 1120'0 

Mi rror Cl .. p Levere 
Lolold 1"J2090 
OTY. 2.0.. eadh part 

NOTES; Ouantitie. are coded. A nu.ber .uch a. 2.~ 
or 2.S", indicat.aa a droplet of that dhmeter . 
\lSA very s.aU AlIIOunt 
SPA: S .... lle.t Poa.ibla AMount 

" 



3. Circuit Opera tion (Signals and Waveforms) 

The A-l electronic circuit is very complicated in principle, 
but, in actual practice, if the inputs and outputs from 
each IC pin are known most problems can be readily under
stood . 

This section of the Repair Guide list the singals present 
at each pin (or leg) of each IC. Illustrations of 
oscilloscope waveforms and codes shown on the BUS CHECKER 
(Tools Instruction No . F-050E) are given, as well as voltage 
levels, possible problems and other useful notes . A low 
voltage power supply set at five volts was used for all 
test. 

Almost all signals depend on the timing of the synchroniza
tion trigger (SYNC (07». See section 3.3.17 to check it. 

Notes: Oscilloscope displays and the Bus Checker both 
have the least significant digit (LSD) at the left 
and the most significant digit (MSO) at the right. 
The time base (TB) position numbers indicate the 
power to which the radix 2 is raised. For this 
reason, the binary code is converted to octal code 
as illustrated in the example below. 

Sample 

All measurable data is presented 1n "active low" 
configuration. In other words, the ground, or 
lower, level 1s a "lit and the higher level 1s a 
"0". It is necessary to remember this when reading 
waveforms on the oscilloscope. 

Ghowing LED's shall be read as "1" and dark LED's 
shall be read as ·0". The LED's are grouped from 
the left side in groups of three LEOs, three LEOs, 
and two LEOs. Read the code "1" or "0" according 
to which LEO's are lit, respectively, and the 
numeral indicated below each LED, then, find total 
figures from each group to obtain a three digit 
figure comprising one each numeral of each of 
three groups, and reverse the order of the numerals 
as illustrated in the following diagram . 

case 

, " " , , ' . ., I " 

-0 - 0 - 0 - 0 -0- 0 -0- 0 , , . , . , ' , 
1 2 4' 1 2 4 'l. 2 

lxl 2xO 4xl lxO 2xl 4xO lxl 2J<0 0 
, - J \ I , -5 2 1 

1 2 5 - 125 
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3.1 OPT Ie (SN28724) 

The operation of this Ie is practically identical to PX-l 
in the AE-l. Refer to the AE-l Repair Guide for 
individual pin outputs. 

3.2 INPUT Ie (SN2872l) 

1. Ivl EF (l1p) * * (l1p) = pin 11 

64 

Input pin for the flash originate d signal which 
determines the aperture to which the lens will be set 
in AE flash mode (EF mode) (Signa l is present only 
when eee curent is flowing) 

(225 - 275 ~A + shutter 1/60: 720 - 880~A = slow shutter 
speed manual 
mode) 

Ivl EF = Ve(5/4 ~ AV/16) 

VI = ve + Ve/16 

V2 = ve 

V3 = ve - Ve/16 

2. eee (12p) 

f/2.8 

f /' .O 

f/5.6 

Fig. 3-1 

Identical in principle to eee and ve in AE-l, this 
signal automatically switchs the shutter speed to 1/60 
when the flash is ready . The A-I ve is 1 . 2l9V + 35mV. 

In addition, the A-l has a slow shutter 
mode when used with the SPEEDLITE 199A. 
for automatic and manual shutte r speeds 

speed manual 
The currents 

are as follows. 

Il = 250~A :I: 10% (Shutter Speed = 1/60, l55A & 199A Auto) 

12 = 800~A :I: 10% (A/T Dial 1/1000 - 1/60; AV mode 

Shutter Speed = 1/60 

A/T Dial 1 /3 0 - 30; 

Shutter Speed = Dialed speed) * 

*: For 199A in Slow Shutter Speed 
Manual Mode 



3. I BUS (13P) 

2V 

.J. . , 

H 

c-

This 1s t he information output from the Input IC to 
the CPU. It contains brightness (BV), low voltage 
interlock (LV) and mode information CAE, BCR, EF-l, 
EF-2, EF-M) and display COrSP) information . I 8US 
stands fo r Input Busllne whic h 1s the time sharing 
input bus to the CPU. The busllne carries information 
1n two words (one word = 8 bits). Word 1 1s brightness 
code and Word 2 is mode information. 

T ·B(O) T ·B(I) 

DV (V;) BV(Yo ) 

EF · M 

............. 
AE 

BC K 

EF - I 

EF - 2 

~ : .1. 

U 
Fig. 3-3 

T ·B(2) T ·B(') T ·B (e) T ·B (') T ·B (. ) T ·B(1) 

BV On BV ( I ) BV (2 ) BV ( ' ) BV ( 8 ) B V( 16) 

MODE I. MODE 2- DISP LV AOCE 00 

MODE I MODE 2 

0 0 

0 I 

I 0 

I I 

Fig. 3-2 

>5( ~ 
.)o,j . 

l.o-l.2( V) 

O-O.I( V) 

(Use Bus Checker) 

Wave form: 
(BUS Checker Trigger) 

Fig. 3-3 and Fig. 3-4 are 
I Bus samples. Word 1 
(BV) is identical in 
eachsample but Word 2 shows 
AE mode 1n Fig. 3-3 and 
BeK (battery check) mode 
in Fig. 3-4. 

T.B( 2) T.B(3) 

Hodel 1 !lodel 2 

Fig. 3-3 0 0 -AE Mode 

Fig. 3-4 0 1 -BCK Hade 
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2V 
. , .. . ,,' . •• 
-

-

-
.... ... . .. . . 

IV 

ZV 
... . ... \ . . . . 

r" -

:-

-
... . .... .. . , 

IV 

56 

The I BUS Wor ld 1 output is in true binary code. 

. ~ 

.. . . 

... , 

.... 

•• . 

>SC ~S 
., .. . ~ . ' \.." . \.. .. ., .. 

. . . . . ... . ... ... . . . . . 

Fig. 3-4 

. 

>2C iuS 
"'j ~ .. .. . ... , ..' . 

, .. . . .. ' . .. .. . . . . r' .,' 

Fig . 3-5 

~\) 

. ... 

'.;;' 
r' 

. ... 

Fig . 3-3 and 3-4 Word 1 is 
the binary coded brightness 
(BV) signal. 

Binary code: 00100001 (MSD)· 

Binary to OCtal Conversion 
Octa l Code: 204 

From EV, avo Table 
204 = AVO 1.2 EV 13 

Fi~. 3-5 is the same I Bus 
output, but expanded to show 
only Word 1 (BV). 

Binary code: 10101110 (MSD)· 
or: 

1 0 1 011 1 0 

Binary to Octal Conversion 

101 = 5 

011 = 6 

10- = 1 

Octal code: 165 

From EV. BVO Table 
165 = AVO 2 . 5 EV12 

As noted before, Bus Checke r reads with the least 
signif i cant digit at t he l eft . 



4. CLK (l4P) 

Clock Pulse Input from OSC/lnterface IC . 
CLK) 

(See 3.3.15 

5. SYNC (07) (15P) 

System Trigger Input from Decoder Driver IC (3.3.14 07) 

6. VADJ (16P) 

This pin has no external connection. Internally it is 
connected to the voltage divider on the low voltage 
interlock comparator. 

7. BCK (17P) 

EI Vc 

'-----1+ 
CP 

VAOJ-t---+_/ 
>--LvDET 

LvDET 

Fig. 3-6 

Battery Checker Circuit and Clear circuit. During 
normal operation El is present at pin 17. When the 
battery check switch is closed, it is grounded. 

Note: Circuit clear takes place when button is pressed, 
but since battery check actually energizes Mgl 
and Mg3 the outward signs of clear are not 
apparent until the button is released. 

8. TP (18P) 

Temperature compensation circuit Output (approx. O.6V) 

9 . EV 18 (19P) 

Normally the same voltage as EV 18 MOS OUT is 
-- Part of temperature compensation circuit . 
voltage is same as VC' = 1 . 219 ± 38 mY) . 

present. 
(Normally 



. . . . 

J, 

. .. . 

AR6 

EvlS ~ , __ - T.P 
Vc'- . 

Fig. 3-7 

10. GND (lOP, 20P) 

Ie ground connection 

11. AD NULL L (2P), AD NUL 2 (lP) 

Offset a djustment for operationa l amp for the A/ O 
convertor. Adjustment 1s similar to AE-l's PX-l offset 
adjus·tment. 

AR~OU1 
., 

Vc' 

.. 
•• 

W r«JL1. 
I : ~ ; 2 

-" 
+ 

AR3 
Fig. 3-8 

12. CAD (3P) 

20£ ""'V 
. .. . . ... . ... ... . '" . .. ' . 

~ ~ ~ 
.. .. . ... ... . ... . . '" .. . . 

io, "S 
.. ' . . _ . . . .. . 

~--

.. . . .. . . .. , . 

Brightness Analog to digital 
convertor amplifier output 
to AID capacitor (CAD) • 

1 AD Time T 

After metering is started, 
a delay of 3 AD time units 
takes place before digitally 
converted BV information is 
sent from the Input Ie 
thru the I BUS to the CPU 
Ie. This is to provide 
stabilization time for the 
SPC. (See also 17 AR5 OUT) 
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H 

f-----T----

o Fig. 3-10. is a schematic 
representation of the dual 
ramp interqration analog 
digital convertor. 

0 H changes inversely with 
brightness. 

High BV - Small H 

Low BV - Large H 

0 tl is fixed at 10 mS 

0 t2 varies with BV ie H 

ARa AR. ART High BV - Small H - Short t2 

lARa) Low BV ,. Large H - Long t2 

0 T is fixed 
Fig. 3-10 

(See also Fig. 3-15, Fig. 3-16) 

13. CAD + (4P) 

BV AID convertor capaCitor CAD input to amplifier. 

14. El (5P) 

Main supply voltage for all circuits. (Approx. Battery 
voltage - 0.3V). 

15. KVC 

Standard control voltage for most circuits. 

16. AR5I (7P) 

KVC - 1.625 i 5' (See also Fig. 3-17) 

Note: KVC, rather than Vc used in the AE-l is the 
standard voltage for the A-l. 
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-

. .. 

~ 

~ 

l-

. . .. 

60 

20, ... \1 

.. .. .. .. .. .. .... 

. . .. ... . .... ... . 

Fig. 3-11 

17. AR50 (8P) 

2()j mV 
! . . . . .. . . . .. . . . . . . . . . ... 

. . . r-' . .. . . . . . . . .-
Fig. 3-12 

5,. ~ 
. .. . . . . . . 

. . . . . . 

. . 

. 

Input to AR5 operational 
amplifier which is MOS OUT 
from OPT Ie • 
(See also 17) 

OUt of AR5 operational 
amplifier which is 
amplified MOS OUT. 

H' ... 

T' 
I-- t(- ti I-ft-

f-
I-ARII 
(AR2) ARI 

Fig. 3-13 

AR.,.. 

o H' varies with brightness: 

High BV, H' is small 

Low BV, H' is large 

o t l' is fixed at 10 mS 



50 mV 
.. ' . .. . . ... . '" . 

m 
.. . . '" . . ... . " . 

2C " .. 

o t2' varies with brightness: 

High BV, t2' is short 

Low BV, t2' 1s long 

o Fig. 3-14 shows the schematic for the circuit is used 
in the AID conversion whose waveforms are shown in 
Fig. 3-10 and 3-13. The following is true: 

T - T', tl = t1' and t2 • t2' 

ARe! CAo. 

r-;:~~~:::::NULL I 
_~~~~;-~ __ 4-~1 NULL2 

. Ve' 

AR3 

Fig. 3-14 

5~ ~ 50 mV 5, ~ 
'" . . " . ' " . . . ' . ... . . ... ... . . " . ... . ." . . ., . ' " . . ... ... . . . . . 

I I W :../ ~w 
. ~ ... . ... . . ... ... . ... . . ... . .. . ........ 'J{ . ... 

2c;j ~mV 
Fig. 3-15 Pig. 3-16 

. ... 

11 

Fig. 3-15 and 3-16 show the ARS output and CAD- waveforms 
superinposed for easy understanding. Fig_ 3-15 = 
High BV, Fig. 3-16 : Low BV 
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Ve' 

+ 

ccc 

Vc 

I<Vc 

Fig . 3-17 

3 . 3 CPU IC (SN28720) 
, 

1. E1LK (lP) 

Fig. 3-18 
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REF REG 

AND 
CCC DET 

MODEl 

Standard voltage 
(same as VC = 
1. 219 '*' 38 mY) 

MODE2 

El LK is the power supply 
(EL) latch-in circuit. It 
l oc ks the El supply on for 
long enough to cover the 
shutter operation time plus 
the cycle time before and 
after the actual shutter 
operation. 
(This provides a power sup
ply even if the shutter 
button is not pressed 
thro ghout the operation.) 

Ex: For 1/2 sec. shutter, 
the El LK gate is 
approx. 600 mS long. 

I I __ .-...J~I- 2-2.~V 
- . D-D.IV 



C-

.. 

2. CTST (2P) 

2V 
.. 

J 
If' 

. . 

111 

* .;; V ... . . . . . . 

. . .. .. .. . 

Fig. 3-19 

. . . . . 

.. . .. 

51 17,u: 

Sli4 

CTST 

.-
. .. . 

.. 

(Use SHGl trailing edge 
(positive-going) trigger 
and syncroscope delay) 

CTST is short for count 
start. 54, the count 
switch, 1s turned off when 
the 1st curtain starts. 
This allows CT to charge. 
When it reaches O.62SEl , 
the count start comparator 
changes states and shutter 
tlmm.1ng starts . 

S~14 OFF 
CT Charge Curve 

0 . 625El 

1. 0-1. 2V 

1-- -- O-O.lV 

The count start (CTST) timing is adjusted by VRT. This 
adjust the slope of the CT charge curve so the start 
of the shutter timing to coincide with the time when 
the leading edge of the slit just enters the aperture. 
(See also Fig. 3-56, Fig . 3-57) 
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2V ln~ If the oscilloscope in use 
has no sweep delay, SW4 
opening can .be used to 
trigger the scope, but 
display of the start of 

",. , . . , "., .' . . ... ' "" .. ,' 

' .. , ",' ,. , ' . , ,' .,., '.,. ,'" 

IV 

Fig. 3-20 

CT charge is not possible. 
(Fig. 3-20) 

3. SMGl (3P) 

This is the output gate to eSC/Interface IC for 
~IGl operation. (See notes 2 and 3 on the 
Exposure Timing Chart) 

'I -- 2-2.~V 

T --l O-O. IV ,. 
Fig. 3-21 

4. Bias (4P) 

Gate length (T) varies 
with the aperture being 
set. Smaller' apertures 
require a longer gate. 

This is a bias voltage originating in the 
eSC/Interface 

IC which is used in the CPU IC to raise the base 
reference voltage waveforms to an approiate level for 
operation. The bias voltage is normally 3.5 to 4 
volts. 



5. SMG3 (sP) 

This is the output gate to the OSC/Interface for MG 3 
operation. (See also Fig. 3-41) 

I n I 
I. .11. ~m. 
12m. 

Fig. 3-22 

6. SV (6P) 

121' In 

2-2.5V 

O-O.IV 

MG2 requires only a 
short signal for opera
tion. There is no 
separate "SMG211. The 
combination of SMGl 
low and a 5 InS 
SMG3 high after 12 InS 
of SrlG3 low provides 
the acitvatlon signal for 
MG2. (See also Fig. 
3-43) 

(Trigger: 07) 

This is the film speed 
(ASA) gray code input to 
the Cpu • 

.. .,... ..I..y ..l. . . .. 
Fig . 3-23 Gray code: 
LSD 000011001 

. .. . . . I ' . . .. . . 

12V 

I ' .. . .. . 

• 

I I 

. .. . '" . r· ... . ... 

2.~-3V 

O.4-0.SV 

Fig. 3-23 

SV code is from TB2 thru 
TB7. 

SV: 011001 = ASA 100 
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7. A/ T (7P) 

12V '> 

, ..... l - .-
(Trigger: 07) 

Pre-programmed AV or TV . 
Depending on the priority 
mode selected, this 
sig nal is either the shutter 
speed (shutter speed 
priority) or Aperture 
(aperture priority) set 
on the A/T dial. It is 
in Gray code. 

Gray Code: 

LSD 00110100 
.. ' . ... . ... . . " . . . t·· o ••• ... . ... . . .. 

T.B 7 is 0 = Shutter Speed 
Priority Mode 
(SSLC) 12V 

I I 
Fig. 3-24 

12V 
• Xii 

r--

12\1 

Fig. 3-25 

• 

. 

r--- 2.~-3.0V 

O.4-0.6V 

T.B 2 thru T.B 6 indicate 
shutter speed selected. 

11010 = 1/1000 sec. 

I" 

.l 

In Fig. 2-35 Gray Code, 
T.B 7 is "1" indication 
that the camera is set to 
the AV (Aperture priority) 
mode. 
T . B 2 thru T . B 6 Gray Code: 

11010. From the AV Code 
Table, this is f/19 . 



8. CNTL (8P) 

i2y 
"'" 

'II n.' -, 

.~ ........ 1··· 

... . 

. . 

. . 

.. . . . . . . . - . . .. . 

:2V 

:- .. . . . . . ... . 

Fig. 3-26 

. ... ." . 

2.!!-3V 

0.4--0.6)1 

9. AVO (9P) 

zv 
.~ 

.. . . . . . ' ," . . .. 

2V 

.", 

. .. 

>. I~ .. . 

.. . 

. ... . . . . . . . . ... 

r--- 2.!!-3.0V 

0.4-0.6V 

Fig. 3-27 

(Trigger: 07) 

Self timer Time 1, Time 2, 
Lens Manual setting and 
Stopped-down diaphragm 
singles enter the CPU thru 
this pin. 

Fig. 3-26 Gray Code: 

LSD 00001010 

CNTL code uses T.B 3 thru 
T.B 6 so : 0101 

From the CNTL Table, we 
decode this as full aperture 
metering, manual and the 
self timer set to 2 seconds. 

The T.B 7 code "0" also 
indicates shutter speed 
priority. 

(Trigger: 07) 

This is the code for the 
maximum aperture of the 
lens mounted on the camera . 
(If no lens 1s mounted, 
the code 1s the code for 
f/5.6.). This code actual
ly serves the dual purpose 
of AVO, maximum aperture 
information input, and AVe, 
maximum aperture correction. 
(The AVC signal actually 
originates within the IC.) 

Fig. 3-27 Gray Code: 
00001100 

AVO uses T.B 3 thru T.B 6 
0110 which is f/l.4 as shown 
in the AVO, AVC table. 
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10. 0 BUS (lOP) 

T · B. 0 

IH SI' ( M ) 

F 

Zr 
.. ! :..;. '~ 11 ' 

I 

t-
.. .. 

Iv 

Once every 500 roS the CPU send three words of informa
tion to the Decoder Driver IC thru the 0 BUS, or output 
busllne . Only the TV and AV wor ds can be checked with 
the Bus Checker. The Bus CheckEr trigger 1s used. 

T ·R. 1 T · B. Z T· B. 3 T· B. • T · B. 5 T · B. 6 T · B. 7 

DISP ( 2 ) DISP(3) DlSP(') DlSP (5 ) DlSP ( 6 ) DISP(7) DUMP 

TV (!i) TV( 1 ) TV( 2) TV ( 4 ) TV ( H) TV ( 16 ) 

BEE AV (Ji) AV ( I) AV (2) AV ( 4) AV (8) BULB 

Fig. 3-28 

>51 

: 1 ~ .... :'10" " ~ . 

• 
.. . ... ... 

Fig. 3-29 

!,uS 

~J 
L 

~~ 

I." 

.. .. . . . . 

1.4-1.6V 

o-O.IV 

(Tool and Trigger: 
Bus Checker) 

(Camera: TV, 1/1000) 

The visable 0 Bus output 
1s binary code of the TV 
and AV signals. (Fig. 3-
28) 

Figure 3-29 shows the 
oscilloscope waveform of 
the TV signal (first word) 
and AV signal (second 
word) . 

Fig . 3-i9 Word 1 Binary 
Code: 01011001 

TV Signal Code (T.B 2 - 7) 
01 1 001 converts to 
Octal Code: 

From the TV Code Table: 

230 z 1/1000 sec. shutter 
speed 

The second word in the code di s played in Fig. 3-29 
is the AV code. As shown 1n Fig . 3-28, T.B 0 and 
T.B 1 are not a part of the AV c ode . When converting 
to Octal code they sho uld be c onsidered as "00" 
(This is true of the TV code aiso). 



. ... 

I 

. .. . 

zv 

Word 2 Binary: 00111100 ~ Octal Code 074 (from the 
AV Code Table) 

OCtal 074 - f/9.5 

Note: The 0 BUS information is rounded off to the 
nearest 1/2 step because it 1s the input infor
mation to the display decoder driver IC. The 
actual working outputs to the OSC/lnterface IC 
are stepless in principle (actually 1/8 EV 
steps)". 

*: The control should be refered to as stepless in 
information released to the public. 

As stated before, T.80 and T.B 1 are disregarded 
when converting from binary to octal code. In the 
AV word they actually serve a different function. 

)50 ~S 
(Camera: AV Priori ty Mode) 

(Tool & Trigger: Bus Checker) 

.. \.1. :1.' ' ~ . ' ~' , ., ' 0', . ' Ao; 
When the camera is in AV 
pri ori ty mode, T.B 0 and 
T. B 1 do carry shutter 
speed information although 
it is modified for rounding 
off the display information 
to the nearest 1 / 2 step 
shutter speed. 

• 
... . 

IV 

. 

-
.. .. . .. , .. .. .. . . ... . 

~ 
. ... ... . . ... 

For example, in figure 3-30 
word 2 is 00110010 which 
converts to octal code 114 
or f / 19. 

Fig. 3-30 

Word 1 indicates the shutter speed calculated by the 
camera. Using the entire binary 10010001 converts to 
octal 211 which is the modified code to round off the 
display. To find the actual shutter. speed, subtract 
octal 002 from the octal code. In this case the true 
shutter speed is octal 207 which is 1/8 step slower 
than octal code 210 which is 1/250 second . 

Note: The above method of calculation can be used, but 
the method used in explaining Fig. 3-29 where 
T.B a and T.B 1 are considered as "00" is 
simpler and less prone to error. 
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11. GND (UP) 

Ground (Earth) Connection 

12. SAVE (12P) 

-

1.<H.2V 

o 

Fig. 3-31 

sv JoJ! S'" S 
. 

• 

,Jl'I' r I :; I 

Fig. 3-32 

70 

(Trigger: AECG) 

This 1s the signal from the 
segmented aperture value 
e l ectrode plate (SAVE) to 
the CPU IC. It consist of 
an ON-OFF seri es as the 
brush passes over the 
plate . 

(Trigger: SMGl leading edge, 
negative going) 

(Note: This waveform is 
included for informa
tion only. It is not 
normally possible to 
simultaneously dis
play three waveforms . ) 

This waveform shows the 
relatiopship between the 
SAVE signal, SMGl s ignal 
and the release of MG1. 

I 



13. AECG (l3P) 

1.0-1.2V 

OV 

Fig. 3-33 

14. SYNC . (07) (14P) 

Fig . 3-34 

AE Charge Signal 

This signal is the input 
which tells the CPU that 
the AE mechanism is charged. 

When charged, this point 
is grounded giving a low . 
Since the unit works on 
"active low", this 1s a 
"1" . If not charged ap
prox. IV is present . 

(Trigger: 07 leading edge, 
negative going) 

SYNC (07) is the system 
trigger. It is used as the 
trigger for the bus checker 
and most oscilloscope 
checks. It is available 
on a test pad on the ridge 
over the pentaprism. 

Figure 3-34 is the 07 wave
form. There are 8 bits 1n 
one cycle of the 07 wave
form, ·numbered from the 
left T.B 0 thru T.B 7. 
The last bit (07) is a low 
and the others are all highs. 
Since this unit uses eight 
bit words, T.B 0 thru T.B 7 
define one word . When 1 
looking at "wordforms", it 
is convenient to take the 
oscilloscope time base off 
the calibrated position and 
adjust the sweep length 
so one bit is one scale 
divis~on long on the display. 

(When this is 
marked > 20~S 

done on the example waveforms they are 
in the upper right corner.) 

This 07 leading edge trigger was used in the example 
above, but the trailing edge (positive going) trigger 
is useful for many test. 
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15. CLK (15P) 

1 v . 0/1; 
This is the basic timing 
pulse, or clock pulse, for 
t he entire unit. It 
o riginates in the esc/ 
I n terface IC. 
Its frequency is 32,76S Hz . 

. t- I -10 +- -+- I--:- -I- 1.0-1.2V 

o-O.IV 

.. ~ . . . ..... . ..... . .. ..... . . . . . . 

Fig. 3-35 

16. I Bus (16P) 

This t s the input for the I Bus information. (See also 
3 . 2.3) 

17 . KVC (17P) 

This is t he standard r eference voltage input (KVC = 
1.625 ± 5% ) 

lS. DISP (lSP) 

Input signal from viewfinder display switch (SW3) . 
When the switch is on, the display is off, and pin 
lS is at ground. When the switch is off, the display 
is on and the voltage at pin lS is approximately 1 to 
1.2V. 

I 

Fig. 3-36 

1.0-12V 

OV 



19 . STK2 (19P) 

STK2 stands for stroke two, 
or the closing of the second 

I 2.4-2.6V shutter button switch SW2. 
When SW2 is closed, the 

O.4-0.6V voltage at pin 19 is 0.4 -
0.6V. When the switch is 
off, the voltage is 2.4 

Fig . 3-37 to 2.6 volts. 

20 . END (20P) 

This is the SWS winding 

). ( 
completion signal input. 

1.0-1.2V When winding is complete, 
this pin is at ground. 
This signal releases the 

0 El latch (EILK) . 

Fig. 3-38 

2l. AE LK 

This signal retains the 
BV signal present at the 

I.O-I.2V time the AE LK is actuated. 
The exposure value will 

0 remain the same even if 
the A/ T dial is changed. 
The calculated value will 

Fig . 3-39 change to maintain the 
same EV for the value which 
has been set . 

22. SLED (22P ) 

LED drive signal. 

2-2.~V 

0 

Fig. 3-40 
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3.4 eSC/ INTERFACE IC . (SN28722) 

74 

This IC provides the clock pulse and system trigger for 
the entire system. rt also provide s the interface between 
the computer and the operational e lements (magnets). 

1. MG2 (lP) 

zv 

... 

.. . . .... .... . . . . .... .... .... .... 

5~ 

Fig . 3-41 

(Tr i gger: SNGl negative 
going) 

MG2 is activated by .the 
combination signals, 
SMGl and SMG3. Both 
SMGl and SMG3 go low 
together. 12 mS later 
SMG3 goes hiqh for 5 MS. 
This release MG2. 
(It also electrically 
releases SMG3 but it is 
still latched mechanical
ly . 

When viewing the MG2 waveform, the C47 charging curve 
is noticable. 

2. MG3 (2P) 

This is the operation signal for the 2nd curtain 
magnet (MG3) . As menti oned above, MG3 is turned off 
once but it does not rel ease because it 1s held 
mechanically . 

Fig. 3-42 shows the release curves for the first (false) 
release and the actual release superimposed since they 
have the same timing from the trigger. (See also 
section 3.14.18) 



5V ! 00) 5 

.. .. ... . .. .. .... .. .. . ... 

Fig. 3-42 

(Trigger: MG3) 

(The form with the reverse 
current spike is the 
actual release . This spike 
occures when the yoke and 
armature actually release.) 

3. SMG3 (3P) 

tv 

SMG3 is the MG3 operation signal from the CPU Ie. The 
following three waveforms (Fig. 3-43, 44, 45) illustrate 
the signal. 

f-1"--tFlg 3-4~1----j l nL-:.....-..-..JIr------- SMG3 

C:1o 3-43Y 10 3-44 

Fig . 3-43 

(Trigger: SMGl negative 
going) 

This shows the 5 
to release MG2 . 
12 mS after SMGl 
go low together . 

mS gate used 
It occures 
and SMG3 
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5V In 
. . . . .. . . .. . . .. 

... . .. . .. ' . " .. . 

5V 

Fig. 3-44 

5V 5n 

.. 

r;v 
Fig. 3-45 

S 

. . . .. 

S 

.. 

. 

I , 
I 

During the 5 mS that the 
MG3 holding current is off, 
it 1s held mechanically, 
so it shows a smooth curve 
without the reverse current 
s pike. 

This waveform shows both 
the "false release" and true 
release. The reverse cur
r e nt spike can be seen in 
the true release at the 
right edge. 

4. Bias (4P) 

Bias voltage output for the CPU operation. 
Bias: 3.5 - 4.0V 

5. SMGl (5P) 

MMl operational signal gate. (See also 3.3.3.) 

6. CTST (6P) 

Count Start signal for shutter timing. (See also 
3.3.2) 



7 . E1LK (7P) 

El lock-in signal from CPU IC. (See also 3.3.1) 

S . SLED (SP) 

LED operation signal input. (See also 3.3.22) 

9. OSC (9P) 

Clock pulse frequency adjustment resistor attaches 
to this pin. Frequency is adjusted by changing the 
resistor. 

10. GND (10, 20P) 

Commorily called ground or body earth, this is the 
electrical "common" for the unit. 

11. I SET (llP) 

This the tiepoint for the resistor which determines 
the current flow through the magnet coils. 

Coil current: S rnA (With SWl on = approx. 0.3 V) 

12. vco (12P) 

Input to voltage controlled oscillator for the 
battery checker. Frequency is adjusted by changing 
capacitor CVCO. (With SWl on V = about 1 volt; when 
the Battery Check is pushed the voltage is about 
1.5 V) pulse height. (With 6 V input, frequency 
should be 6 ± 2 Hz. At 3.5 V, frequency should be 
2 :Ie 1 Hz) 

13. PNP (13P) 

When E1Lk signal is applied to pin 7, this pin becomes 
ground. It provide a ground for the El transistor 
TR even if SWl is not closed. 

14. KVC (14P) 

Ie standard reference voltage input. 

KVC = 1.625 ± 5% 

15. CLK (l5P) 

Output form clock pulse generator .(See also 3.3 . 15) 
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16. El (16P) 

Main power supply voltage input. 
(El = Approx. Vbatt. -O . 3V) -17. LED (17P) 

Self timer and battery checker LED operation signal. 

18 . MGl (18P) 

5V 
~ .. 

\ 
\ 

.. . . 

PI 

. .. . 

I 
I 

oJ 

.. 

\ 
\ 
i 

.. .. . ... .. .. ' " . 

\ 

! .. . ... '" . . " . 

Fig . 3-46 

Fig. 3-47 

: 
.. 

. .. . 

OOf ts 
Mgl is the AE magnet . 
o peration signal gate . 

. .. . .. . The condition of Mgl can 
be determined quite ac
curately by studing the 
waveform on the Mg 1 
release . Scratched or 

fould armatures 
can be recognized. 
Uneven release of 

MGl the AE mechanism and 
shutter can be 

GND seen. 
. ... ... . 

When the currnet is terminated, 
a very high voltage spike occures . 
To control this a zener diode 1s 
' incorporated into the IC which 
limits the spike to the Pl 
level shown in Fig. 3-47. 

When the yoke and armature 
actually separate another 
spike occures. The timing and 
size of the spike are affected 
by condition of .the magnet. 
Contamination, especially oil, 
can cause the yoke not to 
release properly and T becomes 
long. Misalignment of the armature 
and yoke produce a smaller than 
normal reverse current spike. 



h 

- . .... . ' . .... . ... .. -,. ~~ .. .. ~~ -
." 

... 

Fig. 3-48 

... .... .... ... . .... ... . .. .. .... .... .... 

....... .. .... """ ....... , ....... . .. ..... . 

2V 

Fig. 3-50 

Magnet Release Waveforms 

Release Time (T) Sp ike 

MGl <800 mS 

MG3 <800 mS 

19. TIME (19P) 

... . .. . ... .... ... . -, .. -, .. . ... ... . 

~ ~ r\ , 
.... .... .... .. .. .... .... 

~ 
. -.. .... 

• J 

Fig. 3-49 

Figures 3-48 thru 3-50 are 
examples of incorrect 
performance . 

Figure 3-48 shows a normal 
condition (left) and an 
oily armature condition 
(right) • 

Figure 3-49 illustrates 
noise. 

Figure 3-50 illustrates 
no regulation of first 
spike due to breakdown of 
the ZO. 

Voltage (V) Notes 

>6 V 

>6 V 

Tie-point for SW4 and the CNST signal timing R-C circuit. 
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3.5 DECORDER DRIVER IC (SN28723) 

80 

This is the dri ver IC for the viewfinder display. It 
is mounted on a separate decoder driver flex which connects 
to the main flex by a special small connector. The main 
input to the decoder driver is the CPU'S 0 Bus. Since it 
1s connected by a connector, the easiest method of 
troubleshootinq is by replacement. 

1 . I ADJ (lP) 

Input to current adjustment circuit for seqment drive. 

2. Diqits and Seqments 

Each diqit is made of seven seqments. D2 thru D7 are 
normal alphametric 7 seqment diqits . Dl is a special 
digit . Six segments form the letter "M" for manual. 
The seventh seqment is the decimal point between D6 
and D7. 

1) Diqits 

BBBBBBf'1 
~02' 03, 04, 05~.06' 07, 

Finder ~-r----
Displa y Di aphraqrn 

Dl 

01 

Display 

Fiq. 3-52 

2) Seqments 

Fiq. 3-53 



I-

• 

2V 

•. .'.11."" .. . . ~.,. ,-.:,,: 

• 

Fig. 3-54 

2V 21 >2 ~S 
-... .... -, .. ' ,:.'t 

.... 
. 

. -V __ -.. -: 
5~ 

Fig . 3-55 

Trigger: 07 

Checkpoint: Digit 06 

When checking the digit 
signal gate, there is 
sometimes little differ
ence between the two 
states. To improve this, 
Place a 30-S0Kn resistor 
from V battery or El to 
the 06 . The result will 
be better separation 
(Wave A). 

In Fig . 3-54, 06 is low 
"1" so the gate is 
open for a lighting 
command from any of the 
segments. 

Now that we know that the digit 6 gate 1s open, we can 
check Segments a thru 9 to see which segments of digit 6 
are lit . From Fig. 3-55 we can see that segments a of 
digits 0 2, 3, 4 and 7 are lit. Segment a of 06 1s not 
lit. (Segments are -active high" i.e., a positive value 
indicates a lit segment.) 
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3.6 Sample Waveforms 

2V 
.. ' / 

J 

... .. . . 

" 

5v 

1\ .- 2V H 

V. .. . . , .. .. .. . . . . .. .. . . . . . ... ... .. . . ... ;/ 1'. .. '" .. .. .. 

. 
... . .. .. .. , •. o . k: ' .. ' " . .. ' . .. ' . ... ." . .. .. . .. . .. . . ... . .... 

- , 
' fI, r, 

" 
Fig. 3-56 Fig. 3-57 

SMGl positive g01ng trigger, Sweep delay 

Top Trace: 
Middle Trace: 
Bottom Trace: 

SW4 
CTST 
MGJ 

11 5, S 

• 

Shutter Speed: 
Fig. 3- 56, 1/ 1000 sec. 
Fig. 3-57, 1/500 sec. 

5V 

.. .. 

/\ 
0)1. 

... .. .. .... ... . .. .. .. ·· I ·~ · ...... .... .. .. . ...... .. ..... .. . .. .. ...... U .. .. 
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Fig·. 3- 58 

SHGl Trigger 

Top Trace: 
Middle Trace: 
Bottom Trace: 

MG2 
SAVE 
MGl 

Fig. 3-59 

Aperture 

Fig. 3-58, 
Fig. 3-59, 

f/2.8 
f / 5.6 

f 

Note: These triple waveforms cannot be displayed simultane
ously on most oscilloscopes. 

1 

.. . 

..; 
t-



4. Integrated Circuit Replacement and Adjustment 

( I..) 

IC replacement and adjustment is basically the same as 
with the AE-l, with some differences . Refer to the AE-I 
Repair Guide. The OPT offset adjustment is the same as 
the PX-l offset adjustment of the AE-l; but the osillator 
adjustment of the OSC/Interface IC and the AD/NULL adjust
ment of the Input IC directly affect the finder display 
and shutter timing and flash synchronization. They should 
be checked well whenever an IC 1s changed. 

IC Removal and Replacement Tool 

This soldering aid is simple to build and use . It greatly 
reduces repair caused failures. We recommend that each 
shop make at least one of each. 

emoval End 
IC Installation End 

~~~~~~~~~~::~~~~~ Copper Plate 
, Note: The taper makes the tool easier 

J., 
L. 

to insert under the flex. 

Fig. 4-1 

Copper Plate Dimensions: 
14.0 x SS.0;t",,0.3mm 

~ CPU INPUT OSC 
L, 20.0 1 • . 0 

(L. ) 5.5 3.0 

rr r- J •• -

I 
L. 

I •• 

I I 5 9.0 

M 2.0 
- . ' r- L. 8.0 1i0 

j e, I 5.0 I I 0 

I e. 9.0 5.0 

e, M <.S 

( t .J 0.5 0.5 

I • I 5 15 
'--_-'I~.: 

IC Installation End IC Removal End I , 3.(J 3.0 

Unit: mm 
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4.1 OPT IC Adjustment 

1. Offset voltage check 

1) Desolder one end of resistor RTC. 

2) Short OPT pin 7 (E) to 8 (MOS OUT) . 

3) Measure the voltage from pin 6 (TP) to ground (Vl). 
4) Measure the voltage from pin 8 (MOS OUT to ground 

(V2) 

5) If V2 is within ±0.2 mV of Vl, no adjustment is 
necessary . 

Pig. ~-2 

2. Offset Adjustment 

If V2 is not within 0.2 mV of Vl, adjust in the follow
ing manner . 

Fig. 4-3 

1) Remove res i stor R NULL ADJ . and replace it 
temporarily with an approximately 30Rn variable 
resistor. 

2) Adjust the variable resistor until Vl and V2 
are within ±2 mV of each other. 



3) Disconnect the variable resistor and read its 
resistance. 

4) Install a fixed resistor with a resistance a 
near as possible to the variable resistors. 

5) Recheck the voltage with the new resistor 
installed. 

3. Offset Post-Adjustment Procedure 

1) Remove the short between pins 7 and 8. 

2) Resolder the resistor RTC leg unsoldered in 4.1.1.2. 

3) Coat the OPT IC with moisture proofing compound. 

4.2 OSC INTERFACE IC Adjustment 

1. ROSC Check 

There are two check methods for checking the oscillator 
depending on the test equipment available. 
A frequency counter is prefered, but a shutter tester 
can be used in a frequency counter is not available. 

Frequency Counter Method 

1) Attach the frequency counter between the camera 
ground (body earth) and the CLK Pad (Fig. 2-28) 
and read the oscillator frequency. 

2) The limits are 30,117 to 34,134 Hz. If it is 
within the limits, no adjustment is necessary. 

Shutter Tester Method 

1) Set the camera to TV Priority and 1/60 sec. shutter. 

2) Check the shutter speed. 
of 15 to 17 mS (1 mm slit 
adjustment is necessary. 

2 . ROSC Adjustment 

If it 
width 

is within the 
tester), no 

If the oscillator is not within limits, proceed as 
follows. 

range 

1) Remove the ROSC resistor and replace it temporarily 
with an approximately 200 KG variable resistor. 

Note: X64-4511-000, used in the Repeatcorder L, 
is suitable. ~ 
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3) Adjust the variable resistor until the oscillator 
is with the frequency limits. Remove the variable 
and measure it. Install a fixed resistor with a 
resistance as near as possible to the resistance 
of the variable. 

OSC IC 

ROle 

CPU IC 

Fig. 4-4 

4) Recheck the frequency with the new resistor 
installed. 

3. RISET Check and Adjustment 

This adjustment adjust the constant current supply 
for magnets Kgl and Kg3 to 8 rnA. 

1) Remove the black lead from the 2nd curtain magnet 
(Kg3) and install a milliammeter in the line. 

2) Release the shutter at bulb "B" -and read the 
ammeter. The curren~ should be 8 rnA ± lOt. 

3) If the current is not within the limit, replace 
the RISET resistor, which is normally about 
4.5 KO, with one which will bring the current 
into the limits. (A lower resistance resistor will 
increase the current). 



4.3 INPUT IC Adjustment (AID NULL Adjustment) 

1 . Short CAD(-) and CAD(+). (Fig. 4-5) 

Va ~.( PI D 

J" INPUT Ie 

C-(4PI CAD 

CAD-(3P~~~~~~~ ADIluu.II2P 
AONuLL:z( I PI 

2. Measure the voltage from CAD to ground (Vl). 

3. Measure the voltage from VC' pad to ground (V2). 

4. Vl and V2 should be within 0.1 mV of each other. 
If they are not, the NULL adjustment must be made. 

Adjustment: 

Method: 

Note: 

ADNUL ADJ. ' Resistor (Normally approx. 20KQ) 

Identical to the OPT IC OFFSET adjustment. 

If the following are correct, the AID 
NULL is normally correct. 

i) If the SPC output is correctly adjusted by VRG 
and VRL (Section 2-21), or, 

ii) If the camera stops down to the correct flash
commanded aperture when using the 199A. 

87 



88 

4.4 DECODER DRIVER IC Adjustment 

RIADJ. 

RI Adjustment adjust the constant 
viewfinder display segment LED's . 
brightness of the display. 

SERVICE ADJUSTMENT 

current source for 
It affects the 

the 

The factory adjustment requires too l s, test equipment 
and IR soldering techniques not available to service 
facilities. The criteria for service will be the 
brightness as visually determined by the repair person. 

If the display is too bright or dark , replace RIADJ 
(Fig. 4-6). A higher resistance wi l l reduce the brightness. 

DECODER 
DRIVER IC 

'~ ~ RX"DI ... , ,n 

Fig. 4-6 



TEST EQUIPMENT 

MEASURING ITEM 

1. Shutter 

2. Exposure 

3. Range View-. 
finder 

4. Mirror for 450 

5. Field of View 

SERVICE TOOLS LIST 

CANON A-I 

(REF. No. C12-l60l) 

TEST EQUIPMENTS 

1-1 Shutter Tester Model 7J-leC(SU-018) 
or Equivalent 

1-2 Drum Shutter Tester 

2-1 Canon Light Sou roe (SU-001-2) 

2-2 D. C. Voltage Tester 

Degital Tester VOAC707 (50-004-2) or 
Aoouraoy Voltage Measuring Unit 1 mV. 

2-3 Standard Brightness Checker (SU-003-2) 
or Luminance Meter 

2-4 Ohm Meter 

2-5 EE Camera Tester 

Mode14P-27C-2 (55-003-4), CEE-IAC 
or Equivalent. 

2-6 Bus Checker (SE-164) 

2-7 SV Check Bit Tool-1S (SE-165) 

2-8 Oscilloscope 

3-1 Universal Range-Viewfinder Collimator 
(SU-006-2) or Universal Range-finder 
Collimator 

4-1 Universal Type 900 Collimator 

5-1 Universal Range-Viewfinder Collimator 
(SU-006-2) or Universal Parallax 
Collimator 

89 



6. Flange 

7. Adjustment 

SPECIAL SCREWDRIVER 

USE 

Tightening AT Dial 

Tightening Shutter 
Button Ring 

90 

6-1 42, 14 Dial Gauge 

7-1 Torque Gague (2000 - 7000 gem) (SC-004) 

7-2 Depth Gague (Check to Max Aperture 
Correction Pin) 

7-3 Torque Gague Head 

ST42-C12-l40l-IS (SE-138) 

7-4 Retaining Ring Plier AOG (SE-142) 

7-5 AE Evaluation Standard Lens (SE-153) 

7-6 160 Winding Lever Tightening Tool-1S 
(SE-166) 

7-7 Rewind Fork Knob-1S (SE-167) 

7-8 C12-l40l Test Battery Adapter (SE-143) 

7-9 Regulated D.C. Power Supply Model 
532C (SD-001) 

LOCAL PURCHASE 

BTll-CAl-0948-1E 

BZ99-l3-4611-1T 

(Common to New Canonet QL) 



Tightening Syncro 
Terminal 

Mirror 450 Adjusting 
Spaner 

Tightening Sprocket 
Shaft 

BZ99-l9-9509-lS 

(Common to EF) 

TBll-CAl-4918-lS 

(Common to AE-l) 

TB39-CSl-1768-lS 

(Common to AE-l) 

Tightening Winding Lever TB39-CAl-4977-1S 

(Common to AE-l) 

Tightening Sprocket Gear TB39-CS2-0356-1S 

(Common to AE-l) 
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