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CANON AE-1 PROGRAM

SECTION 1 — SPECIFICATIONS AND OPERATION

* TYPE: Electronically controlied 35mm SLR with
choice of three operation modes—program (auto-
matic shutter speed and diaphragm opening), shutter-
speed preferved, and manual. To set the program
made, turn the diaphragm-setting ring 1o auto and set
the speed knob to program. The “P* LED in the finder
should turn on when you depress the release button
part way. At ASA 00, the programmed mode goes
from EVI {f/ 1.4, | second) to EVIS (F/ 16, 1/1000).
For shutter-speed preferred, jeave the lens at auto and
select the desired shutter speed on the speed knob. For
manual, turn the diaphragm-setting ring to 2 manusl
f/atop setting. The “M™ LED in the finder should turn
on when you push the release button part way.

¢ METER: Full-aperture, center-weighted meter-
ing with LED readout. The LED display indicaies the
aperture the camera will antomatically setat the pro-
gram and shutter-speed-preferred modes. In the man-
ual mode, the LED display indicates the proper
a?ﬁﬂﬂtfﬂthﬂﬁ]ﬁtmn&iﬁanWnunlhuLED
display by pushing the refease button part way or by
pushing in the preview button. In the program mode,
the “P” LED flickers if the camera must program a
shutter speed of 1/ 30 or siower, The *16™ LED flickers
for overexposure indication, and the LED for the
maximum aperture {lickers for enderexposure indica-
tion. At the shutter-speed-preferred mode, the “1™ or
“1.4" LED flickers if the camern can't st a Jarpe
enough aperture for the shuticr-speed setting and light
conditions. The LED brightness changes with the
brightness of the field of view.

* MEMORY HOLD: The AF lock button locks the
exposure information in memory for unususal lighting
conditions, Take a reading from the subject by push-
ing the release button part way; then depress the AE
lock button, The exposure information remains in
memory for as long as you keep the release button
partiaily depressed—it's not necessary to hold in the
AE lock button. The information is cleared from
memory when you make an exposure or let up the
release button.

Canon AE-1 Program Service BMamml

& SHUTTER: Horizontally traveling, electronically
controlled focal-plans shutter. The second-curtaim
magnet holds the second curtain for the length of the
exposure time. Since the shitter uses a digital timing
circuit, the slowest speed is 2 seconds—even with the
lens covered at the mode. Curtain-travel
timse: [03ms (34mm distapece), 9.9ms {I2mm
distance).

* BATTERY: One G-volt PX28 or 544 (negative
ground). To test the bstiery, push the battery-test
button. If the batiery Is good, the piezo beeper will
beep. The frequency of the beeper indicates the battery
condition; the frequency decreases as the battery volt-
age drops. With 4.8V or more applied to the battery
terminals, the beeper frequency is 6.5 Hz. The fro-
quency decreases as the applied volinge decreases,
reaching | Hz with 3.5V applied. The piezo does not
beep when the battery voltage drops too low for
proper operation {3.3V or lower), To replace the bat-
tery, first remove the palm grip at the front of the
camers. Then disengage the latch to open the battery
compartment. i

# SELF-TIMER: Electronic self-timer providing a
delay of 10 seconds. Set the self-timer by maving the
SL (self, lock) lever to the *5™ position. Push the
relcase button to release the scli-timer. During the
self-timer delay, the piezo beaps at a frequency of 2 Hz

for the firet 8 seconds and § Hz for the final 2 seconds.

& FLASH SYNCHRONIZATION: X-syne only,
flashcord terminal and hot shoe. The Canon
dedicated-flash units automatically set the aperture
and the fash speed. Repardless of the speed-knob
setting (except at bulb), the shutter speed switches to
[/ 60. When the flash unit charges, the lightning-flash
LED at the bottom of the finder display turns on; the
fistop LED simultaneously shows the {fstop which
the flash unit will set. With the 188A flash wnit, the
LED display also shows proper flash exposure after
you release the shutter. If the flash was able (o supply
the proper amount of hight, the lightning-flash LED
blinks for two seconds after the exposure,



¢ LENSE: Accepis all Canon breechlock lenses. To
remove the new-style lens, push the lens-release button
and rofate the lene in a counterclockwise direction,
Fig. I. At the auto setting, & pin at the back of the lens
pushes in the EM change pin in the lens mount. The
diaphragm-control lever &t the side of the [=ns mount
then determines how far the diaphragm canclose. The
lens se1s the maximum-aperture information by push-
ing in the maximum-aperiure correction pin &t the
bottom of the lens mount. Flange-focal distance (back
focus): 42.14mm (front of lens mourit Lo press late
rails), 41 .9mm (lens mount to film-guide raiis). Toler-
ance: 0.02mm. Adjust by shimming the lens-
mounting ring.

s FILM-SPEED SETTING: ASA 12—ASA 3200,
To change the lim-speed setting, first depress the lack
button on the top cover.

¢ DEPTH-OF-FIELD PREVIEW: Cock the shui-
ter and set-a manval f/ stop. Then push the stop-down
lever towand the lens to close the disphragm. The
stop-down lever latches in the stopped-down position.
Release the stop-down lever by poshing in the latch

button (next to the stop-down kever. visible in the
stopped-down position). After using the stop-down
feature, you must reset the auto-control mechanism if
you want 10 use the program mode or the shutter-
speed-preferred mode. First rotate the diaphmgm-
setting ring to the maximum-aperiure seiting. Then set
the diaphragm-sctting ring 1o auto.
s FOCUSING SCREEN: Accepls interchangeable
fecusing screens. To remove the focusing screen, push
up the katch at the top of the lens mount, Fig. 4. The
stzndard screen is the E Type (split image sod micro-
prism). Other types available: A Type {microprism
onfy), B Type (split-image only), C Type{all matie}, D
Type (matle with section lnes), H Type {matie with
scale), [ Type (double crosshair reticle}, and L Type
(eross split image).
* TYPICAL CURRENT DRAW (6V supplied 1o
battery terminalsk

LEDs on:— 23mn

Shutter apen — 3ima

Batiery test — 68ma

Sef-timer -~ J0ma

 Figus &

SECTION I — REMOVING THE COVER PLATES

Predivassembly Tests:

|. Dedicated flash. Check by connecting a 4.7K
resistor between ground and the CCC hot-shee
cantact, Fig. 2. When you push the réleass but-
ton part way, the lightning-flash and f/4 LEDs
should turn on, The carmern should deliver the
Tiush speed of 1760 regardiess of the speed-knob
soetting (except at bulb). If not, suspeet 5 defec-
tive [C2 or poor solder connections ta the CCC
contact.



2. Maximum-aperiure reskstos. Watch the [/ stop
LEDs as yon push in the maximum-apertiure
corréction pin, Fig. 4. The (/stop indication
shauld step down smoothly to barger I stops as
the maximum-aperturs correction pin moves in,
If niot, suspect a dirfy magimum-aperture resis-
tor or a defective 1C4.

3. Power winder. You ean check for proper power-
wingder and motor-drive swiiching by making
chmmeter and shorting tests at the MD pins,
Fig. 3. Pin 3 should always connect 1o the
ground: Pin 2 should connect toground with the
shutter released (no- continuity to ground with
the shuiter cocked). Pin 4 should connect o
ground when you fully depress the release but-
ton. Shorting pin | to ground should turn on the
LED display.

Disassembly Steps:

I. Bemdve the Bottoft-cover seraws (3 in chrame
moadels, 2 in black models) and lift off the bot-
tom cover,

2. Remove the lens. Take out the 4 screws holding
the frant cover. Lift the wind side of the front
cover first to clear the preview and AE-lock
switches, Fig. 6. On reassembly, seat the rewind
side of the front cover Tirst.

3. Remove the O (op-cover sciews,

4, Wedge the rewind shaft and unscrew the
rewind knob.

5. Set ASA 100. Remove the film-speed dial by
taking off its snap ring, Fig. 7. Note that the
film-speed dial is in two sections with & wave
washer between the dial and the dial cover. Be
careful to avoid tuming the film-speed wiper,
Fig. 8. You can then note the position of the
film-speed wiper at ASA HD, the setting for
exposure adjusiments. -

6. Lift out the ASA coupler, Fig. &,

7. Remove the cemented finger-rest coshion
above the wind fever,

Canon AE-|l Program Service Manual 3
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Remove the finger rest, Fig. 9. by tking ot its
WO SCrews.

Unserew the wind-lever retaining ring, Fig. 10
Note the 2 loose washers between the retaining
ring and the wind lever. The wave washer goes
next to the retaining ring, and the plastic
washer goes next 1o the wind lever,

Lift off the wind lever and the winding seat. The
{ab on the winding seat goes up, pointing to the
back of the cane.

Remove the SL Lever by taking off its snap
ring, Fig. 11, In né¢wer models, there'sa wave
washer under the SL lever. Also, in newer
cameras, there’s a tight-fitting spacer over the
shaft of the SL Wiper. Rémove both the wave
washer and the spacer,

Set the shutter-speed Knob to the program
selting.

Lift aside the top cover. Thrée wires stilf con-
nect the top cover to the camers.

Unszolder the black wire from the P.C_terminal
inside the top cover, Fig. 1L

Unsolder the green wire and the white wire
from the Nex, Fig. 12




You can now replace the winding seat and the wind
fever 10 operate the camera. To refense the shutter, push
down the two switches normally opemted by the release
button—SWI and SW2, Fig. I3, Closing just SW1 should
turn on the LED display.

Be sure to note the position of the film-speed wiper, Fig.
13,81 ASA 100, You'll want the film-specd wiperat the ASA
08 position for the exposure adjustments. i you acciden-
tally turned the film-speed wiper, vou can find ASA 100 by
locating the brush under the coupling pin. Turn the film-
speed wiper until the brush rests on top of the firstcontact to
the front of the camera—thats ASA 12, Now count the
contacts as you turn the film-speed wiper counterclockwise.
When the brush is on the tenth contact, you've set ASA 100

Also note the position of the SL wigier, Fig. 13. The SL
wiper has theee positions—A {on}, L (lock), and § {self-
timer). Turning the SL wiper fally counterclock wise sets the
A position. The camera should then operte. Turn the SL
wiper one click stop clockwise for the L position, Here, the
SL wiper disconnects battery power from the circuit; the
LEDs will not turn on and the shutter will not refease.

Set the self-timer function by turning the SL wiper to
the third click-stop position in a clockwise direction. You
should now get the 10-second seff-timer delay when you
push down SWI and SW2.

Keassembly, top cover:

1. Set the shoiter wiper, Fig. 13, to the program
position-—the slot in the shutter wipeér then faces
the front of the camera.

Z. Bolder the black, greem, and whils top-cover
wires, Fig. 12. Route the black wire under the
mezo beeper, Fig. 14, Route the green and white
wires so they don't interfere with the film-speed
wiper or the batlery-test switch, Fig. 13.

1. Seat the topcover, Replace the top-cover screws,
the SL lever, the winding seat, and the wind
lever.

4, Seat the ASA couplér, Fig, 8, with its pinin the
top-cover slot.

5. Seat the film-speed dial with its hole over the pin
on the film-speed wiper.

6, Place the wave washer on top of the film-speed
dial.

7. Seat the film-spesd cover with its index aligned
at ASA 100, The film-speed cover should click
into place as its two tabs key (o the two slots in
the ASA coupler.

Canon AE<l Program Servict MManaeal
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Figure 16

SECTION 3 — ADIUSTMENTS AND TESTE, WIND
MECHANISM

(rpernticn

The gperation of the shutter and transportis nearly the
same as in other A-series Canons. As you cock the shutter,
the cam on top of the charge gear pushes the connecting
lever, Fig. 15, from left ta right. One end of the connecting
lever then pushes the armature of MGZ against the
permanent-magnet core.

Note: In Fig. 13, we have removed the nsulating

tape from the bottom of the flex circuit. Removing

the fnsulating tape allows sceess to the circuit-test

points, But be sure to replace the insulating wpe,

Fig. 5, before installing the bottom cover. Other-

wise, the bottom cover may short the circuit to

ground.

As the connecting lever charges the release magnet
MG2, it also charges the mirror. A post on the connecting
lever exiends through a slot in the bottom of the body
casting to engage the mirror-cocking mechanism. From the
beitom of the caméra, you can sé¢ the end of the mirfor-
lifing lever. Note that the mircor-lifting lever moves toward
the front of the camera as you cock the shitter,

The mirror-tlifting lever comes against the spring on the
MG armature. So, as the mirror-lifting lever moves (or-
ward, it pushes the MG3 armature toward the core of the
shutier magnet.

Dwuring the cocking stroke, the connecting-lever arm
prevents the MG3 armature from touching the second-
curiain cam. Then, at the end of the wind stroke, the spring-
loaded connecting lever returns toward the wind-lever end
of the camera. Now the MGY armature mowes against the
core of the shutter magnet. And the latching surface of the
MG3 armature drops lnto engagement with the second-
curtiein citm.

After the MG3 armature engages, switch SW5, Fig. 16,
opens. In the AE-1, WS cluses at the end of the cocking
cycle 1o provide a ground connection as well a3 Lo signal the
power winder; poor SW5 contact then causes a failure of the
shuticr to release. But in the AE-1 Program, the shatter can
only relesise when SWS5 opens. Poor contact in SW3 may
then affect the power-winder operation, but the shutter witl
still opemis,

The count switch SW4, Fig, 16, closes with the shutter
cocked. As in the AE-1, SW4 serves as a timing switch.
When SW4 opens, the circiit starts timing the shutter speed.

When you close SWI and SW32, capacitor Cl du-
charges through the coil of the hybrid release magner MG2.
M2 now repels its armatore, The anpature moves toward
the front of the camers and releases the mirvor.



The mirrer moves up aod strikes the first-curtain lxtch,
Fig. 16. As the first-curtain latch disengages the first curtain,
it opens the count switch SW4, Now the timing cirouil stams
counting digital pulses, As the timing cirenit counts, current
flows through MG3, MG3 holds the MG3 armatore
engaged with the second-curtain cam to hald the second
Curiam,

Omee the timing circuit reaches the proper count, it
shuts off the MG3 current. MG3 now releases the second
curtain, At the end of the exposure, SW3 closes to signal the
power winder.

Curtzin-travel Times, adjostment:

Adjust the curtain-travel times av 171000, You can
reach the tension-setting pears theough the cleamince
cutouts in the MG2 base, Fig. 17. Turn the tension-selting
gears counterclockwise to add tension (faster travel times)
or clockwise to ket off tension {slower travel times).

Since the shutter vees Delrin gears, the recommandad
travel limes are faster than in the AE-1. Set the curiain-
travel times to 10.5ms for 2 34mm distance (Canen stand-

ard). If your tester measures across a 32mm distanee, set the
travel times to 9.59ms.

MGI and MG3, tesi procedures

Unlike the AE-l, magnets MG and MG3 receive
power only with SW{ closed. Without closing SW1, you
should measure OV ta both magnets. Closing SW1 connects
the El voltage (close 1o the battery volage) to MG2 and
MG,

To check MG2, close SWI. Now, with the shutier
cocked, shor the MGZ signal lead, Fig. 17, to the ground
screw. MOGZ should repel its armature end release the
mirror.

Alternately, vou can simply measure the voliage to each
MG2 lead. H you don't measure the operating voltage at the
E1 lead with SW1 clased, the problem is in the circait. But if
vou mensure the voltage at the El lead and not at the signal
lead, MG2 has an open coil. You can measure the coil
resistance (90 Q) beiween the two MG2 leads.

You can alse check MG by meaniring the voltages to
the two leads, Fig: 18. An open in MG3 causes a failure of
the shutter to release. Check for the El voltage at the red
lead with SW1 closed, If you get the El voltage at the red
lead, but nof at the black lead, MG3 has an open eoil.

Canon AE-1 Progeam Sorvice Mznpal
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Second-cartain latch, sdjustment

The AE-I Program uses a minus latch for the second
curtain, A minus latch means that, with the shotter cocked,
there's mo space gap between the latching surface of the
MG srmature and the latching surface of the second-
corizin cam, Fig. 18. All Canon A-serigs camers that pro-
videe automatic shutier-speed contral use the minus latch to
improve the accuracy.

As you cock the shutter, you should see the second-
curiain cam rotate slightly beyond the latching surface of the
MG armature. However, with the shutter cocked, there
should be no space gap between the lawhing surfaces. To
check for proper engagement with the shutter cocked. pull
the MGI armature out of engapement with the second-
curigin cam. When you aliow the MG3 armature to spring
back into chgagement, it should again fully engage the cam
notch.

Adjustment o the second-curtain cam should not be
necessary wnless you have replaced shutter parts. To make
the adjustment, first loosén the two setscrews that hold the
second-curiain cam to the second-curtain shaft. Then rotate
the second-curtain cam.

Wind Sequence, test
Az you cock the shutter, the following actions should
oCEur in sequence:
1. The first-curtain latch should engage the first-
eUrigin gear.

2. The MG3 armature should engage the second-
cirtain cam as the connecting lever refurng.

. The transport latch should engsge the wind-
shaft notch (top of camera), allowing SWi 1o
oper,

To check the sequence, slowly advance the wind lever,

Watch the first-curtain lstch, Fig. 16. When you see the
first-curiain latch drop into engagement, stap advancing the

‘wind lever, The MGJ armature should not as yet be engaged

with the second-curtain cam.

Next advance the wind bever until the connecting lever
snaps back towand the wind-lever end of the camera. The
moment the connecting lever returns, check SW3—5W3
should still be closed. Asyou then complete the wind stroke,
SW3 should open.

5W3, adjustment

SW3 bas an eccentric adjustment for proper operation,
Fig, 16, To check the adjustment, slowly advance the wind
lever. Stop advancing the wind lever the moment the con-
necting bever returns, Now try to relesse the shutter by
closing SW1 and SW2. HH SW3 is properly adjusted, the
shutter will not refease.



When you complets the wind stroke, SWS should apen.
Now vou shoild be able to release the shutier. To make the
adjustment, first advance the wind lever until the connecting
lever just returns. WS should still be closed, Turn the SW3
eceentric contact counterclockwise antil it touches the wire
contach

Next turn the eccentric contact slightly further in a
counterclockwise direction-—a distance equal 1o the widih
of the cccentric screwdriver slot, The additional distance
assures good conlact pressure,

Now complete the wind stroke. When SW3 opens,
there should be & space gap of at least 0.15mm between the
wire contact and the cccentric contact.

Connecting-lever Arm, adjustment

The connecting-lever arm prevents the MG3 armature
from contacting the second-curtain cam during the cocking
cycle. To check, advance the wind lever until the charge cam
has pushed the connecting lever the maximum distance—as
far as the conmecting lever will move toward the rewind end
of the camera. There should now be a space gap of 0.2-
G4mm between the edge of the second-curtain cam and the

MG3 armatare, Fig, 1. Adjust by bending the connecting-
lever arm.

SECTION 4 — CIRCUIT

Ceners|

The circuit provides digital control of shutter speeds
and diaphragm openings using four 1C5—
IC1. Analog and digital [C located on the rewind side
of the flex, Fig. 20, 1C| contains the amplifier for the
linear signals, the digial driver for:the three magnets,
snd the oscillator for the 32 KHe clock signal.
1C2, Digital CPU (central processing unit) located on
the wind side of the flex, Fig. 21.
IC3, ‘Digital decoderidriver for the LED display,
located on the LED display board (under the film-
speed base plate)
IC4. Linear amplifier for the SPD (sificon photodi-
ode) located above the eyelens. The SPD is built into
1C4. 1C4 also sapplies the comstant-voltage source for
the Ve reference voltage.
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The block diagram. Fig. 22 shows the basie operation.
A MOS amplifier serves asa log compressor, converting the
SPD current 1o a voliage. The lincar outputs of the MOS
{BY), the Hlm-speed resistor (SV), and the maximum-
aperture resistor (AVO) are added and convertad 1o a
digita! signal
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Amplifier A-D, the analog-to-digital converter, pro-
vides the signal conversion. The digital signal from amplifier
A-D goes to a digital memory. Astorage register memorizes
the digital signal that corresponds to the brightness value,
the speed value, and the maximum aperiure.

The count stored in the BV SV AVC (aperture value
correction) repister provides one reference for determining
the actua] apertore. The second [actor—the shuiter-speed
setting—comes from the TV switches. Setting the shutter
speed by tuming the shutter wiper opens or closes switches,
supplying the TV signal in natural binary code. A code
converter eanverts the matural binary code to Gray code.

A separate register, the TV register, storés the count for
the shutterspeed information. Now the digital calculator
determines the proper fjstop from the information in the



two registers. The digital caleulator stores the [ stop infor-
mation in the AV register. A decoder/driver decodes the
digital count in the AV register and turns on the proper LED
in the viewfinder display.

At the program setting, the digital calculator referstoa
fixed program to determine the combination of shutter
speed and diaphragm opening. [t then stores the shutter-
speed information in the TV register and the diaphragm
information in the AV register.

When you close SW2 to release the shutter, the registers
lock in the digital counts. The sequence controfler now has
the references it needs to. control the magnets. First the
sequence controller, after giving the registers time to reach
their maximum counts, notifies the magnet driver (o send
current through MG, On the sclf-timer setting, the
sequence comtroller waits 10 seconds before giving the
release signal.

Next the sequence controller must determine when to
shot off the diaphmgm-<control magonet MGIL. As the dia-
phragm closes, it moves the 5, AVE (segmented aperture-
value clectrode) contact. The 5.AVE contact now sends a
digital signal to the sequence controller,

The sequence controller compares the count received
from the S,AVE contact to the count stored in the AV
register. When the two counts are equal, the sequence con-
troller shuts off the current flowing through MGI1. MGI
then releases s armature to stop the diaphragm at the
proper diaphragm seiting.

When the mirror releases the first curtain, the sequence
controller determines how long the shutter magnet MGJ
should hold the second curtain. The sequence controller
counts clock pulses supplied by an oscillator. A comparator
compares the number of clock pulses to the count stored in
the TV register. When the counts are equal, the sequence
controller signals the magmet driver to shut off the current
flow through MG3.

Switch Locations and Functions

The switch numbers in the AE-1 Program correspond
te those in other A-series Canons.

SW1— metering switch, controlled by the release button.
When you push the releass button part way, SW1
closes tosupply EI voltage to the IC's and magnets,

SWIl— preview switch at the side of the lens mount. Per-
forms the same funstion as SWI.

SWi— release switch, controfled by the release hutton.
SW2 is under SWI,

SWd— count switch at the front of the first-curizin latch.
Closed with the shutter cocked, opens when the
first-curtain laich moves forward 1o relesse the first
curiain, When SW4 opens, the timing circuit staris
counting clock pulses.

Canon AE-l Progrom Service Manuz!
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1 SW5— power-winder, motor-drive switch operated by the
transport lntch. Closed with the shutter released,
opens when you cock the shutter.

| SwW7— self-timer switch. Closes when you turn the SL

contact to the seif-timer position,

SWE— battery-test switch on top of the film-speed base
plate. Closies when you depress the batiery-test bus-
ton, turning on the sound-drive oscillator to power
the piezo begper.

SWO— memory switch on the side of the lens mount. Push-
ing the AE-lock button closes SW9 to lock the
information in the storage registers,

SW1l—auto/ manual switch at the back of the front plate.
Setting the lens to a manual /stop closes SWI.
SW11 opens at the suto setting of the lens.

SWI2—TV switches controlied by the shuiter wiper.

SWi— on/off switch controlled by the SL wiper. When
you turn the SL contact to the A setting, SWO
closes.

Clirenlt Power

The battery voltage appears at the red wire to the 5L
switch board, Fig. 23. You should measure the full battery
voltage between ground and the red wire regardless of the
switch position. Turning the SL wiper to the A position, Fig.
21, eonnects the battery voltage to the emitter of (ramsistor
TRI, Fig. 24, by closing switch SW0.

When you now close metering switch SW1, TRI turns
on. The El voltage (baitery voltage minus the voltage drop
across the transistor) appeans at the TR callector, Turning
on TR supplies the EI veltage to the four ICs and 1o the
thiree magnets:

The check system built inte 1C] prevents the camera
from operating if the batiery voliage drops too low. The
check system also prevents operation if theresan open in
MG2 or MG3; an open magnet results in 2 failure of the
shutter to release. Similarly. the check system prevents the
shutter feom releasing il the count switch SW4 makes poor
eokiact.

Constuist Voltages

With SW1 closed, the circuit supplies two constant
voltages—Vc, the 1.3V reference voltage for the amplifics
and comparators, and KVe, the 1.6V adjustment voltage.

[C4 supplies the 1.3V Ve voltage, With SWI closed,
vou should measure the Ve voltage at the Vetest point, Fig.
21. No voltage reading indicates a defective 104,

IC1, Fig. 20, supplies the .6V KVe voltage. The KVe
voltage is applied to varablec resistor VRI, the awto-
exposure adjustment. You should measure KVe at the VRI
lead indicated in Fig, 20 with SW1 closed. No voltage read-
ing indicates a defective 1C1.



Clock Signal

IC1 contains the oscillator that supplies the clock sig-
mal, You can check the clock signal 4t the OSC test point,
Fig. 20. If you're using an oscilloscope, you should measure
the 32 KHz square-wave signal shown in Fig. 25. However,
you can make & voltage reading te check for the presenes of
the clock signal. A voltage of 0.7V at the OSC test point
indicates that the clock signal is present.

The clock serves as the timing signal for the circuit
functions. Each timing circuit counts clock pulses rather
than sensing voitage levels. A frequency divider eounts
down the basic 32 KHz frequeéncy ta provide the different
time comlrols,

When you close SW2 to release the shutter, the oscilla-
tor provides the slight delay that allows the coumers time 1o
reach their maximum counts. On the self-timer function, the
osciflator defays the MG2 current for 10 seconds.

The osciliator signal also goes to the decoder/ driver for
the LED display. Here, the frequency divider provides the
signal that allows the decoder/drver to sample new infor-
mation every 0.5 second. Also, the frequency divider pro-
vides the 2 Hz signal that causes the LEDS to flicker as
warming indications.

At the CPU, the clock provides the timing signs! for the
shutter speeds. The CPU counts clock pulses and compares
the count with the references stored in registers.

A frilure of the oscillator then causes the same madunc-
tion as 8 bad battery—the shutter won't release, and the
LEDs won't turn on. If nothing warkselectronically, check-
ing the clock signal should he one of your first tests,

Light Measurement

The light-measuring circuit uses a silicon photodiode
{SPD ar SPC) that measures the brightness value from the
focusing screen. 1C4, the linear amplifier for the SPD signal,
containg the buili-in photodiode.

To reach [C4, lift out the SPDcover that clips to the top
of the eyelens assembly, Fig. 20. You can then lift up the
ection of flex containing 1C4, Fig. 26. When you reseat the
flex, position 1C4 behind the tab on the SPD fresnel-dens
frame; position the ends of 1C4 between the two positioning
lugs.

The MOS amplifier in 1C4 converts the current changes
throngh the SPD to voltage changes. As the light level
ingreases, the output of the MOS goes more pasitive. The
diode in the MOS [eedback circuit provides log compression
to compress the brightness range of the subject (o a range the
circuils can handle,

Amplifier ARS, also inside 104, Fig. 27, amplifies the
output of the MOS. The BY voltage signal sppears at pin 4
of AR35. Since ARS is an inverting amplifier, the BV output
goes more positive as the Hght level decreases.

Canon AE-1 Program Service Manual

I
s 5
- 32 EHx
& s LT[ [ e
5 Flgure 25

BP0

- (]
ARS S
e ¥, 1
PR, 0
-
Figure 2T

13




You can check the pin 4 voltage without lifting owt 1C4.
Measure the voltage at the end of resistor R7, Fig. 20, with
SW1 closed, The voltage should be around |5V with the top
cover removed. If you cover IC4 to reduce the light reaching
the SPD, the voliage should increase; the voltage should
decrease if you allow more light 1o strike the SPD.

104 also contring the AVOamplifier for the maximum-
aperture information. The post on the back of the lens
determines the resistance of the maximum-aperture resistor
VRi102, Fig. 28, In turn, VRI0Z determines the output of
amplifier AVO.

The output of AVO goes to the AVC {aperture-value
correction) amplifierinside IC1, Fig, 28. Next the film-speed
resistor inputs the fm-speed setling as a resistance value,
Fig. 28. All three variables—ihe brightness value, the film
speed, and the maximum-speriure infofmation-—go (o sum-
ming amplifier AR, Fig. 29.

AR1, z linear amplifier, adds together the three varia-
bles. The linear output signal must then be converied to a
digital signal for processing in the CFU. An analog-to-
digital cenverter in IC2 provides the signal conversion.

A-D Converier

Amplifier AD in IC2, Fig. 29, uses a capacitor CAD
{capacitor analog-to-digital) in the feedback path, The lin-
gar metering signal st the inverting input of AD controls the
charge time of CAD.

If the light level increases, the metering signal goes
more positive. CAD then charges more quickly. When the
light leve! decreases, the input signal goes less positive. And
CAD charges more slowly.

Yet the discharge time of CAD ressains constani—
regardless of the input signal. CAD always discharges
through & fixed resistor. One slope of the output signal, Fig.
28, then vanes according to the input signal. The otherslope
rema@ing constant,

Changing one side of the output slope varies the length
of the peak, Fig. 29, The output of AD can then be converted
to a digital pulss—the length of the pulse depends on the
inpul variables.




The digital signal goes to the CPU where it's stored ina
register. As the CPU processes the information, it refiers to
the exposure cegister for the hight level, film speed, and
migximiim aperture.

You can check the A-Drsignal as one test of ICZ. Touch
the oscilloscope probe to pin | of IC2, Fig 21, and close
SW1. At the scope settings of 0.05 v/em and 2ms sweep
time, you should get the A-D signal. One side of the trace
should change as you change the light level.

Aperture Control

When you depress SW2 to refeass the shutter, the cir-
cuit locks the exposure information in the storage registers.
The CPU now calculates the proper [/stop from the infor-
mation feceived from the A-D converter and the informa-
ton received from the shutter-speed sstting. The resal of
the calculation determines the count stored in the AV regis-
ter, Fig. 30,

The circuit thea knows what £/stop to set. But the CPU
still needs to know the actual diaphragm position—how far
the diaphragm has closed. This information comes from the
segmented aperture-value electrode—S.AVE, Fig 20.

As the diaphragm closes, the S.AVE wiper moves along
n series of contacts, Fig. 30. The resulting digital signal goes
to a comparator. The comparator compares the S.AVE
count to the couat stored in the AV register.

When the two counts are egual, the comparator shuls
off the current flowing through the diaphragm-control
magnet MGL, Fig 3. MGI thew releases its armature 1o
arrest the diaphragm at the proper {f stop.

Bhutter-speed Coutrot

The signzl that tells the CPU what shutter speed you've
selected doesn't have to go through an analog-to-digital
converter—it's already a digital signal. The shutfer wiper,
Fig. 13, controls the signals at pins 12, 13, 14, and 15 of IC2.
The signal at each pin is either high (around 1.6V} or low
Ov).

Fig. 31 shows how the shutter wiper contrels the pin
signals. The shutter wiper opens or closes the four TV
switches. When a particular TV switch is open, the signal at
the pin connected to the switch is high. Closing that switch
then shorts the pin signal to ground for the low input.
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Each setting of the shutter wiper resulis in a different
combination of signals at the four 1C2 pins. Fig. 32 com-
pares the input signals at four setiings. You can check the
mpmngmhhrmwnngﬂupmwaumurlﬂ.ﬂg r B
a particular pin fails to switch to GV, the problem may be
poor coatact in the TV switch connecied to that pin. But ifa
pin fails o switch to 1.6V, the problem is probably s defec-
tive IC2.

The CPU processes the digil:n.l signal from the TV
switches and stores the count in the shuiterspeed (TV}
register. Now the CPU knows how long it must allow MG3
to hold the sécond curtain.
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When the mirror releases the first curtain, the first-
curtein latch opens the count switch SW4, Fig. 33. Opening
SW4 silows capacitor C3 to start charging. When C3
reaches the trigger voltage, the timing circuit starts counting
clock pulses supplied by the oscillator.

A comparator compares the clock count with thecount
memorized in the TV register, Fig. 33. When the two count
are equal, the comparator shuts off the current flowing
through MG3. MG3 then releases the sccond curtain to end
the exposure.

The sooner the count switch apens, the sooner C3 starts
charging. On fast shutter-speed settings, the moment that
the count switch opens has a significant effect on the expo-
sure time. Here, the clock count quickly reaches the count



stored in the TV register. At slow-speed settings, however,
the moment that the count switch opens has very little effect.

You can therefore adjust SW4 a5 & fast-speed control,
At the 1/1000 setting, you can bend SW4 to correct the
accuracy. Bending the SWd wire contact toward the first-
curtain laich causes the count switch to open sooner—a
faster shutter speed. But you normally don't have to bend
SW4. Variable resistor VR 2, Fig. 33 and Fig. 21, provides a
fast-speed adjustment. VR2 affects the charge time of C3.
The faster C3 charges, the sooner the circuit starts counting
clock pulsss.

VR2 has very little effect on the slow speads. There's
only one slow-speed adjustment—the frequency of the oseil-
lator that supplies the clock pulses. You can change the
oscillator frequency by changing the value of resistor R2,
Fig. 25 and Fig. 20. The adjustment procedure is deseribed
in Section 13, However, unless you veplace 1C1, you should
never have to make the frequency adjustment.

Sound-drive Clrealt

A separate oscillator imside IC2 drives the piczo
beeper—both for the self-timer function and for the battery-
test function. When you close the battery-test switch SW3,
load resistor RI1 draws batiery current, Fig. 34. Rl con-
nects across the tap of 1C2, Fig. 21.

If the baitery voltage under load it at least 3.5V, the
sound-drive oscillator in [C2 supplies & 4 KHz signal to the
piezo beeper, Fig. 34. A steady 4 KHz signal would canse the
beeper to emil a continuous tone. To get the beeping indica-
tion, 1C2 interrupts the 4 KHe signal. The frequency of the
interruption signal changes to get the different beeping
frequencies.

A battery voltage of 4.8V or higher causes the circuit to
interrupt the 4 KHz oscillator 6.5 times a second. The fre-
quency of the interruption signal decreases as the battery
voltage decreases,

Closing the self-timer switch SW7, Fig. 34, again turns
on the 4 KHz sound-drive oscillator. But the seif~timer
oscillator signal is 5V peak-to-peak compared to 2.5V peak-
te-peak for the battery test, The piczo then beeps louder on
the self-timer function.

For the first 8 seconds of the self-timer delay, the circuit
interrupts the 4 KHz signal at a rate of 2 Hz. The frequency
of the interruption signal increases to 8 Hz for the final 2
seconds of the delay.

The piczo beeper sits under the film-speed base plate.
Unlike most cameras using piezo beepers, The AE-] Pro-
gram has no sound-emitting hole. Rather, the entire camera
body serves as a resonator for the beeper.
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SECTION § — REMOVING THE MIRROR
ASSEMBLY

Sincé the arcult only receives power with SW1 cloged,
it's unlikely that you'll do any damage when unsoldoring
wires. However, it's still a good safety precaution to remove
the battery befors unsoldering.

I. Peel off the right and lefi front sections of
leatherente, B35,

2. Bemovethecoverplate atthe rewind gude of the
camera hody (1 short serew in front, 2 longer
screws at the end of the camera body).
Caution: The spacers for the back latch will be
loose, Fig, 36, when vou remove the cover
plate. You can hold the spacers (eollars) in
piace by temporarily replacing the cover-plate
end serews as shown in Fig. 36.

3, Unfold the section of flex crenit covering the
MG connections, Fig, 37.

4. Unsolder the red and blnck MG wires from
the flex, Fig. 37.

5. Unsolder the wires indicated in Fig. 38 from the
top of the flex.

6. Remove the film-speed wiper by taking off its
SOAp Cing.

7. Remove the batiery-test ground plate with the
battery-test switeh (2 serews holding the
ground plate), Fig. 38.

2, Remove the screws holding the fifm-speed base
plate. There may be only one screw at the end of
the film-spaed ‘paﬁe plate.

9. Lift up the film-speed base plate to reach the
piczo becper, Fig. 39.

10. Remove the 3 sorews hiolding the piezo beeper.
The long screw goes to the front of the camers.
You can now see the LED display board with
IC3, Fig. 40.

11. Remove the I upper mirror-housing screws
from the back of the camera { | on each side of
EyEpleEL




Canon AE-1 Program Service Manua)

Figure 40

21



12

2. Remaove the 5 front-plate serews, Fig. 41. Note
that 2 of the screws have locating shoulders.
Remove the locating screws last (because
they're likely to be very tight with the other
serews in place). Replace the lacating screws
first.

3. Open the battery compartment. Then, inserting

your thimb into the battery compartment fora
grip, lift out the fromt-plate/mirror-housing
assembly, Fig- 42.
MNote; It's possible to remove the front-
plate/ mirror-housing assembly without taking
out the piezo beeper. However, it's difficult 1o
seat the t‘rnnr.wpi:tc.l'milm-huusing assembly
with the piezo besper in place. Removing the
beeper also prevents. possible damage to the
LED display board, Fig. 42.

Replacing the front-plate/mirror housing rssembly:

|. Make sure the shutter is in the released
position. To release the shutter, push the first-
curtain latch, Fig 43, toward the back af the
CLMETR.

2. Make sure the MG2 armature is in the released
position {away from the cors of MGZ).

3. ‘Make sure the mirror is in the released position
with the mirror down.

4. Clenn the inside surface of the eyelens before
replacing the mirror assembly.

5. As you seat the mirror assembly, pass the wires,
Fig 42. under the film-speed base plate, Fig.
43, The andsof the wires should be accessible a1
the hack of the cameéra,

&. Seat the front-plate/ mirror-hiousing assembly.
Check to make sure the end of the mirror-
lifting lever is to the outside of the MG3-
armature spring (between the spring and the
tripod socket).

7. Hold the ‘mirror housing in posilion as you
cock the shutter. The wind lever should latch
after the cocking strake. 1f you can continue
advancing the wind lever, the mirror housing
hasa't seated properly,



B. Imstall the two locating screws in the front

plate. Then replace the remaining front-plate
screws and the two screws by the cyepisce.

&. Route the section of flex that extends to the
bottom of the camera between the piczo beeper
and the film-speed base plate.

10, Check the mechanical operation before
resoldering the wires. To release the mirror,
push the MG2 armature toward the frome of the
camera. The mirror should mse, the shuibar
should release, and the mirror should return.

11, Solder the MGI wires, Fig. 37, Fold the
insulator section of the flsx an top-of the MG1
connections; tuck the end of the insulater
section under the front plate.

12. Replace the piczo beeper and seat the Hilm-
speed base plate.

13. Replace the hattery-tes! switch.
14, Replace the film-speed wiper.

15. Resolder the wares, Fig. 38, And test the
operation.

6. Replace the cover plate at the end of the camera
body and the leatherette.

Figure 43
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SECTION § — OPERATION OF THE MIRROR
ASSEMBLY

The mirror operation is nearly identical to that in other
A-series Canons. Cock the mirror by pushiog the main
charge lever, Fig 44, in a counteérclockwise direction. The
MG armature now moves againit the core of the
diaphragm-control magnes.

Unlike the carly AE-1", the diaphragm-control magret
in the AE-l Program has a white plastic cover. The parts
around MG! have been treated with an ol dispersant 1o
reditce ofl contamination on the magnet interface. Oil on
MG causes the lens to program too small oo aperture.
Since the armature sticks, it can't «rrest the diaphragm
closure quickly enough. However, because of the plastic
cover, youcan't clean MGl from the boltam of the camera;
it's necessary to remove the mirmor assembly.

Releaze the mirror by pushing the U-shaped end of the
reset lever, Fig. 44, toward the front of the mirror assembly.
A spring now drives the diaphragm-charge lever, Fig. 44,
counterclockwise. The end of the diaphragm-charge lever
moves away from the end of the mirror-lifting lever and
strikes the mirror lntch, Fig. 45.

Disengaging the mirror kitch allows the mirror-lifting
spring, Fig. 45, to pull the mirrer-lilting lever in a clockwise
direction. An arm on the mirror-lifting lever comes against a
post on the mirror bracket, driving the mirror to the raized
position.

The diaphragm-charge lever also operutes the
diaphragm-closing lever, Fig. 44. A pawl on the diaphragm-
charge lever engages the tab on the diaphragm-closing lever.
Az the diaphragm-cloging lever roiaies counterclockwize,
the pawl carrics the diaphragm-closing lever in the same
direction. The end of the diaphragm-ciosing lever, passing
through the lens mount, allows the lens disphragm to stop
down.

Without 2 lens installed, you may fnd that the pawl
sometimes fails to pick up the tab on the disphragm-closing
lever. The diaphragm-charge léver then moves
counterclockwise without driving the diaphragm-closing
lever in the same direction. If the pawl fails 10 pick up the
tah, the lens diaphragm won't close.

Simuiate the spring action of the diaphragm by putting
slight finger pressure on the diaphragm-closing lever (from
the front of the lens opening). Now reélease the mirror. The
pawl on the dinphragm-charge lever shotld rémain engaped
with the tab on the diaphragm-closing lever. If not, the pawl
may be worn. You can either replace the diaphragm-charge
lever {CFi-1454-000) or the complete autd diaphragm unit
(CGI-0807-020). y _

To return the mirror and reopen the diaphragm, push
forward the mirror-retarn lever, Fig. 45, The mircor-lifting
lever now moves connterclockwise—away from the post an



the mirror bracket. The spring-loaded mirror then returns 1o
the down position.

Pushing forward the mirror-refurn lever disengages the
lifting-lever latch to free the mirror-lifting lever. The latch-
disengaging lever that disengages the lifting-lever latch also
disengages the pawl from the dinphragm-closing lever. Note
that the lower end of the latch-disengaging lever, Fig. 45,
comes aganst the pawl-disengaging lever. The pawl-
disengaging lever pulls the pawl out of engagement with the
tab on the diaphragm-closing lever, allowing the lens
diaphragm to reopen.

In normat operation, the connecting-lever post, Fig. 43,
charges the mirror. The post comes apginst the curved end of
the main charge lever. A post onthe MG2 armature, Fig. 43,
strikes the U=shaped end of the reset lever to relzase the
Mirror.

The mirror then rises and releases the first cyriain. An
arm on the mirror-lifting-lever assembly strikes the
disengaging-lever latch, Fig. 45. The Ffirst-curtain
disengaging lever then moves toward the shutter and strikes
the first-curtain fatch, Fip. 431

With the mirror housing removed, however, the first-
curtain disengaging lever doesn't move. Thats because the
shutter must first charge the first-curtain disengaging lever.
During the cocking stroke, the reset leverin the shutter, Fig.
43, pushes the first-curtain disengaging lever forward —until
the first-curtain disengaging lever is latched by the
disenpaging-lever latch,

The second curtain returns the mircor. As the sccond
curtain reaches the end of the aperture, the second-curtain
brake lever moves forward. The second-curiein bmke lever
strikes the mirror-return lever. .

At the other side of the mirror housing, you can see the
AE unit, Fig. 46. The AE unit controls how far the
diaphragm closes. Again, the operation is similar to that in
the AE-l. But, rather than sensing the diaphragm closore
with a resstor, the AE-1 Progriam uses a digital contact—
the 5.AVE (segmented aperiure-valus electrode) contact,
Fig. 4.

Charging the mirror also charges the AE unit, The main
charge lever doves the 5, AVE reset lever, Fig. 45, toward the
front of the mirror housing Now the S.AVE control arm
mirves up until it latches on the top step of the control-arm
latch, Fig. 47.

In the charged position, the S. AVE brash contact sits at
the top end of the AE pattern board, Fig. 47, Then, when the
mirror releases, the reset lever at the bottom of the mirror
housing disengages the control-arm latch,

Now the lens diaphragm can close. As the diaphragm
closes, it pulis down the diaphragm-control lever at the fromt
of the lens opening. The diaphragm-control lever moves the
S.AVE brush contact along the AE pattemn board.
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Each time the S.AVE brush touches a pattern contact,
it shoris that contact to ground. The circuit sees a series of
digitai pulses s the diaphragm closes, A compamtor
compares the number of 5. AVE pulses to the count stored in
the AV register. When the counts are equal, the magnet
driver shuts off the current flowing through MG, MGI
releases ils armature, allowing the stop pawl to engage the
rictchet gear, Fig, 47.

Arresting the ratchet gear stops the downwarnd
movement of the diaphragm-contrel lever. As a result, the
diaphragm-control lever stops the diaphragm at the proper
f/stop. The S.AVE brush contact remains in place until you
once again charge the mirror,

To check the 5.AVE brush, use your thumb to
simultansausly hold both the control-arm latch and the stop
pawl disengaged. Now, from the front of the lens opening,
pull down the diaphragm-control lever. The 5.AVE brush
should move along the AE pattern board, Fig. 48.

You can check the contact by hooking an ohmmeter
between the orange wire to the AE patiern board and
ground. With the mirror charged, the 5. AVE brush should
move off the first pattern contact. The ohmmeter should
then indicate infinite resistance.

Now pull down the diaphragm-contrel lever while
watching the chmmeter. As the S.AVE brush moves along
the AE pattern board, you should sse the ohmmeter needle
fluctuate between infinite resistance and 0 resistance.

The S.AVE contact only controls the diaphragm
closure when the lens is at the auto setting. At auto, the pin
at the back of the lens pushes ini the EM change pin in the
lens mount. The EM change pin then opens SWII, the
auto manoal switch, Fig, 44.

Also, the EM change pin moves the slide-blocking
lever, Fig. 44, into the path of the stop-down slide, The slide-
blocking lever prevents you from using the depth-of-field
preview on suto. To use the depth-of-field preview, you
must first set 3 manual {/stop.

At the manusl [ stop setfings, the shide-blocking lever
moves out of the path of the stop-down slide. Now you can
push the stop-down lever to its latched position. As the stop-
down slide moves from left to right, Fig. 46, its Jug comes
against the pivoted arm of the reset lever. The pivoted arm
disengages the control-arm latch.

Disengaging the control-arm latch allows the lens
diaphragm to close to the manval ff stop setting. The 5.AVE
brush moves 1o the corresponding position om the AE
pattern board. If you now return the diaphragm-setting ring
to the suto sefting, you wonl get an automatically
controtied [)stop. It's first mécessary to resct the S.AVE
brush to the top of the AE pattem board.

To reset the 3. AVE brush, rotate the diaphmagm-sefting
ring to the maximum-apertare sefting. The S.AVE control
arm then moves up until if's latched by the notch in the



controlarm latch. You can mow return the diaphragm-
setting ring to the auto setiing.

SECTION 7 — ADNUSTMENTS IN THE MIRROR
ASSEMBLY

It's rarely necessary to make thie mirror-housing adjust-
ments. However, if you replace parts, check the following:

. Overtravel, S.AVE conirol Jever
Cock the mirror assembly and hold the main
charge Jever fully advanced (as far as it will goin
a counterclockwise direction as seen from the
bottom). There should be a space gap of at least
0.5mm between the top step of the control-lever
tatch and the S.AVE conirol lever, Fig. 49.
Adjust by tuming the eccentric on the S.AVE
reset lever, Fig. 46, after loosening the lock |
SCrEW.

Figure 45

S0E-0. 1mei
2, Owvertravel, armature-control lever

Cock the mirror assembly. These should now be e R
a 0.05-0.1mm space gap between the edge of the ATRATURE:

armature-contral lever and the eccentric, Fig. COMTROL LEVER

50, Adjust by turning the eccentric.

Flgurs 50

SECTION § — DISASSEMBLY OF THE MIRROR
HOUSING

As in other A-series Canons, the three pancls—the
mirror mechanism, the AE unit, and the auto-diaphragm
unit—attach to the sides of the mirror housing. You can
remove the mirror mechanism, Fig. 45, individuatly. But
remove the AE unit and the awto-diaphragm unir rogether.

Sequence to remove the mirror mechanism:
. Pecl buck the cemented light trap at the back of

the mirror housing to reach the mirror-retum
spring, Fig. 51.

1. The short end of the mirror-return spring hooks
under the bp of the mirror housing, Fig. 51; the
long end hooks to a post at the front of the
mirror bracket. Disconnect the short end of the
mirror-retumm spring by working through the
cutout in the mirror housing, Fig, 51. Move the
short end toward the cutout. Then allow the
short end to pass through the cutout to the back
of the mirrar housing.
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3. Disconnect and remove the mirror-lifiing
spring, Fig. 52.

4. Push the mirror-lifting lever (o the charged posi-
tion, Fig. 52. You can now reach all theee screws
holding the side panzl. Remove the three scraws
and 1ift out the mirror mechanism, Fig. 53.

3. Lift out the mirror and the mirror-retorm spring.
Watch for the loose endplay bushing on the
ntirror pivot, Fig. 51.

Sequence fo replace the mirror mechanism:

The mirror mechanism, Fig. 53, is supplied as & com-
plete unit for réplacement purposss. Lubricate the mirror
mitchanism at the points macked “L" with 4 losoid grease.
Put 'a deop of shutter oil on theinertia-weight pivot of the
MIrmar Favernor.

1. Seat the endplay bushimg over the mirror pivot,

Fig. 51. Then seat the mirror.

2. Sean the mirror mechanism. Make sire the ovr-
— ror latch sits behind the arm of the diaphragm-
Flgure 52 charge lever, Fig. 45 Alio position the
latch-disengaging lever behind the end of the
pawl-disengaging lever, Fig. 45. Replace the
three: mirror-mechanism screws.

3. Back oot the mirror-return-spring pivot screw,

Fig. 52.

4, Position the mirror-return spring below the
cutput at the back of the mirror housing, Fig, 51.
The short end of the mirror-return spring goes
tovard the mirror mechanism,.

5. Turn in the mirror-returnspring pivot screw.
The pivot screw passes through the coils of the
mirror-return spring.

6. Hook the long end of the mirror-retam spring to
the top of the mirror-bracket post (front of

mirror),

7. Grasp the short end of the mirror-return spring
with your tweszers. Push the short spring end
through the cutout in the mirror housing. Then
move the short spring end to your right until i
hooks vnder the housing lip.

B. Replace the mirror-Efting spring.

9, Recement the light trap.



Sequence to remove the auto-diaphragm unit and the AE
umit

You can remove the auto-diaphragm unit and the AE
unit without laking off the mirror méchanizm. Since the
dinphragm-control magnet MGl mounts to the AE unit,
though, it's difficull o individtally reraove the AE unit and
the auto-diaphragm unit. You can more easily remove the
two units together.

. Unsolder the blue wire from the LED gireuit
board, Fig. 42.

2. Remove the cemented indicator plate at the
front of the lens opening (the plate with the red
dot that goes under the disphragm-closing
lever),

3, Pull the red and black MG1 wiresloose from the
cement on Lhe back of the fromt plate, Fig. 54.
The wires remain attached to MGI. Youll ind it
eagier to reroute the wires if you first remove the
stop-down slide.

4. Hald the S.AYE-contact latch and the locking
pawl disengaged, Fig. 48, Now pull down the
diaphragm-control kever until it aligng with the
clearanee slot sl the front of the mitror housing,
Fig. 55.
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5. Remove the three screws holding the AE unit,
Fig. 54. The screws for the AE unit are longer
than the screws holding the other two units, Now
pull the AE unit a slight distance from the mirror
housing—that moves MG 1 away from one of the
serews holding the auto-diaphragm unit, Fig. 36,

6. Remove the thres screws holding the auto-
diaphragm unit, Fig. 56.

7. Lift out the AE unit and the auto-diaphragm
unit together. Separate the two units afier rem-
oving them from the mirror housing. The
maximum-aperiure correction pin, Fig. 57, is
now loose.

Sequence 1o replace the awlo-disphragm unil und the AE
ki

Figure 58  Asio Displragm Uni

On the back of the AE unit, Fig. 38, vou can now reach
the maximum-aperture resistor, Fig. 59. Clean the contacts
of the meximum-aperture resistor before replacing the AE

LT

1. Seat the maximom-gperture correction pin, Fig.
5.

2. Assemble the AE unit to the awto-diaphragm
unit. Make sure the pivoted arm of the reset lever
hooks behind the 5. AVE-contact latch, Fig. 56.
Alza hook the armatere-charps lever behind the
lower end of the armature-control lever, Fig. 54,

3. Seat the two units on the mirror housing, Fig. 60.
The end of the diaphragm-control lever must
pass through the siot in the side of the mirror

housing, Fig. 33.

4. When both units are fully seated, replace the
three screws holding each onit. The fonger
screws hold the AE unit,

5, Reroute the hlack and red MG wires and
cement them to the front plate.

Other mirror-housing disessembly procedures:
I. To remove the pentaprism, discoanect and remove
the two pentaprism-retaining springs, Fig. 42.

2. To remove the LED display board, take out the
screw holding the board, Fig. 42. Then slide the LED
display board away from the focusing screen,



k1

Figere 88  AE Unit G 1-0E23-000)
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SECTION % — REMOVING THE FLEX CIRCUIT

You can remove and replace the flex circult withomt
taking out the mirror assembly. To remove the flex circuit,
proceed as follows:

- - I Unsolder the wires from the top of the flex, Fig.
T 18,

2. Unsolder the MG2 wires from the front of the
flex, Fig. 37.

3. Unsolder the MG wirex from the bottom of
the flex, Fig. 61.

4. Unsolder the red positive-battery wire from the
SL board, Fig 62.

5. Remove the fm-speed wiper, the battery-test
switch, and the screws halding the film-speed
base plate.

f. Remove the ground screw and washer ot the

bottom ‘of the flex, Fig. 61.

7. Unsolder the 4 MD connections at the boltom
of the flox, Fig. 61.

8. Unsolder the 2 MG2 connections, Fig 61, as
you lift the bottom section of the flex clear of
the camera body.




14.

3.

.3

i

LY

Unsolder the SWS wire contact from thetopof
the flex, Fig. 61. Remove the SW5 wire contact
to prevent lods.

Remove the SPD cover, Fig. 20, and lift out the
section of flex containing 1C4, Fig. 26.

Remove the shutter wiper by taking ot iis
CERtEr SCTEW, Fi_gt_ 62,

Remove the 3 screws holding the TV contact
plate, Fig. 61,

Hold aside the detent, Fig. 62, and fift off the
SL wipér.

Remove the 3 screws holding the SL. board,
Fig. 62.

Unsabfer the SW4 wire contact from the front
section of flex, Fig. 63.

Unsolder the SW1 and SW2 connections as
yau lift the SL board, Fig, 62,

Remove the complete flex ciccuit, Fig. 64.
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SECTION 10 — REMOVING THE SHUTTER
ASSEMBLY

To remove the shuteer, first lift aside the top section of
the flex circuit. Follow the procedure for removing the flex,
but leave the battom of the flex connected, Fig. 61. Also,

you dont have to remave the shutter wiper or the TV
contact plate. Rather, take out the three screws holding the

shutter-speed base, Fig. 65.

With the mirror assembly removed and the top section
of the flex separated from the camera, proceed s follows to

remove the shutfer:

k.
&

3.

Remove the tripod socket, Fig. 66.

Remove the snap ring from the rewind end of
the connecting lever, Fig. 66.

Disconnect and remove the conmecling-lever
return spring, Fig. 66.

Remove the E-clip from the wind end of the
connecting lever, Fig. 66.

. Lift-out the connecting lfever.

Caution: Watch for the loose collar on the
underside of the connecting lever, Fig 67. The
callar slips over the connecting-lever post and
rides against the lobes of the charge cam. You
can get the colfar in differemt diameters as an
avertravel adjustoient for the connecting lever.
Although you should never have to make the
adjustment, its necessary to specify the sire
when ordering 4 replacement collar, Order
collar CAI-4717-000 inn one of the following
sizes: Imm (030), 3.2mm (032), 3.3mm (033),
1d4mm (034), 3.5mm (035), 3.6mm (036),
3. Tmm (037), 3.8mm (038}, or 4mm ([040).

Remove the screw holding the MD coupler and
the charge gear, Fig. 67. You may have to use
M.EX. to loosen the locking agent an the
serew threads. Note: The factory uses two
slightly different versions of the charge gearas
an adjustment; the varigtion is in'the angle of
the rectangular center slot with respect to the
gear teeth. You should never have tochange the
charge gear as an adjustment. But, if you have
to replace a damaged charge pear, order the
same type a5 the origmal. You can identify
which type the camera tises by the colar of the
serew, Fig. 67. I the screw is black, replace the
charge gear with size 010, If the screw is white
{chrome), use charge gear size 050. The part
number for the charge gear is C52-0355-000.



7. Lift off the MD coupler and the charge gear.

8. Remove the 3 screws holding the winding unit,
Fig. 68,

9. Lift the winding unit steaight up and off the
camera body. Be careful that yvou don' tilt the
winding unit as you remove it; tilting the
winding unit may dislodge the springs and
roliers of the one-way clutch at the top of the
wind shaft,

10. Remove the 2 screws holding the counter
mechanism, Fig. 68.

11. Lift the counter mechanism off the eamera
body. The film-counter gear,; Fig. 68, remains

with the shutter assembly.

12. Push the first-curtain brake lever, Fig. 69,
toward the back of the camera. Then lift out the
film-counter gear, Fig, 69.

13. Make sure the shutter is in the released position
(push the first-curtain latch 1o release the
shutter). Then remove the winding shaft, Fig.
69, by pushing it up from the botiom. Be
careful that you don't diglodge the springs and
rollers of the one-way clhurch.

14. Remove the 2 shutter-retaining screws at the
winding-shaft end, Fig. 70.
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F.

7.

Remove the shutter-retaining screw at the
tension-rollers end of the shutter, Fig. 71.

Remowe the locating screw at the bottom of the
shutter assembly, Fig. 71.

Mote that the black X-=vno wire roustes belind
the clips at the top of the shutter. You've
already disconnected one end of the black wire
from the P.C. terminal in the top cover); it
pol accessary o ansolder the other end of the
wire from the X-sync contacts. However, the
black wire is cemented to the camers body, Cur
the wire loose from the cement as vou lift out
the shutter, Altermately. you can leave the wire
cemented to the camera body and ursolder the
end from the X-syne contacts.

. Using the battéry hovsing as a handle, hit out

the shutter assembly, Fig T2,

Lift out the loose take-up spool from the back
of the camera body. Watch for the loose
endplay spacer in the upper end of the take-up
spoal.

Lift out the loose take-up-spool gear at the
bottom of the camem boady (from inside the
film chamber), Fig. 73.

Eeplacing the shulter assembly:

2.

Seat the take-up-spool gear, Fig. 73.

Replace the take-up spool. Make sure the slot
in the bottom of the take-up spocl fits over the
tab on the slip spring, Fig. 73,

Route the black X-sync wire under the twa lugs
at the top of the shutter assembly.

Seat the shutter agsémbly. Replace the locating
screw at the bottom of the shutter, Then replace
the countersunk screw at the top wind side.
Finally répiace the remiaining two shutter-
retaining screws.

Fligara T3



5. Lubricate the winding shaft asshownin Fig. 74
with logoid grease.

6. Make sure the shuttér i m the released
position.

7. Seat the winding shaft with one of its three
sauare ligs passing into the cutaway section of
the idler gear, Fig, T4,

8. If you disassembled the springs and rollers of
the one-way clutch, lubricate the rollers with
losoid grease before reassembly,

9. Push the hirst-curtain brake léver toward the
back of the camera: Then seat the film-counter
gear within its bearing hole ssshown in Fig, 75.
MNote the posifion of the notch in the top section
of the fGlm-counter gear, After you replace the
counter mechanism, you may have lo
resposition the film-counter gear to tme the
notch to the counter tecth. Push the first-
curtain brake lever toward the shutter to hold
the film-counter gear in place.

[0. Check the position of the clutch cam in the
center of the one-way clutch, Fig. 75. The flat
gides of the hole in the center of the clutch cam
should be paraliel with the ends of the camera
body; the clutch cam is then in the proper
position to receive the shaft of the winding unit,
Fig. 76. If nocessary, you can turn the cloich
cam - & clockwise direction, Hold down the
retaining plate al the top of the one-way clutch
to prevent the springs and rollers from
dislodging.

11. Replace the winding umit and the counter
mechanism, Fig. 68. Note in Fig, 68 that the
upper end of the film-counter gear fits between
the counter dial and the flat spring. The flat
ppring pushes the film-coumiér gear into
engagement with the counter dial when you
close the camera back.
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2,

Turn the sprocket to the timed position, Fig.
.

Lubricate the ends of the rewind latches; Fig.
T4, with losoid grease.

Seat the charge gear on the lowerend of the
winding shafi—a space between two lobes on
the charge cam should point to the center of the
camera. Push the rewind latches against their
spring tensions to fully seat the charge gear.

Seat the MD couples.

Use a locking agent such ae Loctite on the
threads of the charge-gear screw. Replace the
BETEW,

Lubricate the collar post on the undérside of
the connecting lever with losoid grease. Also
lubricate the charge-cam lobes with losoid

grease.
Seat the collar on the connecting-lever post.

Replace the connecting lever and the
connecting-lever spring.

. Replace the tripod socket.

Temporarily réplace the winding seat and the
wind lever to check the timing of the film-
counter gear, Cock and release the shotter three
times (you can release the shutter by pushing
the first-curtain fatch). The notch in the top
section of the film-counter gear should now be
positioned as shown in Fig. 79 with respect to
the teeth of the counter. If necessary, you can
change the timing between the film-counter
pear and the pinion on top of the sprocket.
Push the first-curtain brake lever toward the
back of the camera. Then lift the film-counter
gear high enough to disengage it from the
pinion. Be careful that you don't grasp the top
surface of the film-counter gear with your
tweezers. Il you scraich the top surface, the
counter dial may advance twice for each wind-
lever stroke, Rather, grasp the film-counter
gear by the thin portion of its shalt.



SECTION 11 — SHUTTER OPERATION

To cack the shutter, you can use your thumb to rotute
the first-curtain roller, Fig, 80. Turning the first-curtain
rotler draws both curtaing to the cocked position. The cur-
tams should overlap by one bar widih (1.5-1.0mm).

The curtaing remain in the cocked position when the
first curtain latch engages the first-curtain gear, Fig. 81. If
yau now push in the first-curtain latch, both: curtains will
crods the apertore together. You can release the curiains
individually by holding the MG3 armature engaged with the
seeond-curtain cam,

Now release the first curtain by pushing in the first-
curtain latch. The second cortsin remaing held for aslong as
you keep the MG3 armature engaged. By looking at the
back of the shutter, vou can check the timing of the second
cartain—the second-curtain bar should be aligned behind
the two punch marks on the aperturs plate;

Although the shutter is basically the same as the AE-1
shutter, it uses Delrin gears. Ie's possible to force the second-
curtamn gear out of time if the shutter jams. Rather than
breaking, the flexible Deinn gear may jump teeth. The
shutter then loses the timing between the second-curiain
gear and the roder pinion, Fig. 81,

You can ofien retime the shutter without taking it
apart. By Mlexing the second-curtain gear, you can disengage
the gear teeth. You can then change the timing between the
second-curtain gear and the roller pinion. Adjuse the timing
s that the second-curtain bar align: beéhind the punch
marks when the MG armature is engaged with the second-
ctrtain cam.

IT the shiriter does have brokes or damaped parts, you
have.a choice in the repair—you can replace individeal parts
or ¥ou can replace the complete shutter assembly (shutier
unit CG1-0121-000). The shutter assembly comes complete
as shown in Fig. 80. However, the red insulator that closes
switch SW5, Fig. 81, isn't part of the shutter assembly.
Transfer the insulator from the old shutier to the new
shuatter,

The shutter operation, dizsassembly, and timing are the
same ag in the AE-l. But the AE-1 Program shutter has
faster travel times because of the Delrin gears. As the
second-curtain gear, Fig. 81, rotates clockwise, its post
moves away from the SWi-control lever, The transport
latch, Fig. 81, can then move against the transport can 41
the top of the wind shafi.

A the end of the cocking cycle, the transport laich
drops into a notch in the transport cam. Now the insulsted
post on the transport lalch opens SWH.

Releasing the shutter allows the first-curtain gear to
rotate counterclockwise as the first curtain crosses the aper-
tere. The first-curialn gear strikes the first-curtain brake
lever just before the curtain bar completely clears the aper-
ture. The first-curtain brake lever closes the X-sync contact,
Fig. B1.

Canon AE-1 Program Service Manusl




The nut on top of the first-curtain breke lever controls
the brake-spring pressure. By turning dovwn the put, yvou can
increase the braking action. After you've reassembled the
camera, check for curtain bounce at 160, You canraach the
first-curtain brake adjustment from the back of the camerz.

Adjusting the first-curtain brake normally corrects for
both first-curtain bounce and second-curtain bounce. But
the second curtain does have its own brake, Fig. 81, Thepost
on top of the sccond-curtain gear strikes the second-curtain
brake lever as the second conain nears the end of the aper-
ture. Now the second-curtain gear drives the second-curtain
lever ina clockwise direction, Fig. 81, The lug on the second-
curtain brake lever strikes the mirror-return lever 1o returm
the mirror.

Its ussally not pecessary (o adjust the spring pressure
on the second-curtain brake, Fig. 81. Excessive brake pres-
gure could cause a fatluré of the mirros to return.

If you do disassemble the shutter, be careful of the
screws holding the winding-rollers pinions, Fig. 81-—the
screws have left-hand thieads. Also, the sérews simply
clamp the pinions to the tops of the winding rollers. It's then
possible to adjust curtain timing without diséngaging the
gears, Just loosen the screws holding the pinions and move
the curtaing to the fimed positions,

SECTION il — EXPOSURE ADJUSTMENTS

Uniess you've replaced circuit components, you shoald
only have to adjust the manoal speeds and the auto expo-
sures. Refer to Section 13 if you have replaced circuoit
COmponents.

Make the cxposure adjostments with the camera com-
pletely assembled except for the cover plates. When you
replace the flm-speed wiper, set the brush (under the cou-

{| pling pin) on the ASA 100 land, Fig. 82,

Sequence:

1. Tum the shutter brush to the /1000 position
(ome pogition ' clotkwise from the program
sEing).

2. Check and adjust the curtain travel times
{(§0.5ms for & 34mm distance).

3. Check the shutter speed at the 1f 1000 setting.
Adjust with varieble resistor VR2, Fig. 83 If
VR2 won't bring in 11000, you can bend the
count switch SWd. Bending the tip of the wire
contact cloker 1o the first-curtain latch cauvses
SW4 to open soaner — a faster speed o 17 1000



4. Check the other manual speeds by turning the
shutter brush clockwise. If the slower speeds
aren't accurate, you may have toadjust the oseil-
latar {clock) frequency. See Section 13

3. Set the shutter wiper to program and install the
Isns, Set the lens to the auto-diaphragm
position.

6. Make sure the film-speed wiper is at ASA 100, 1f
your tesd instrument has a K-factor control, set
1250, Check the ayto exposure with & dummy
top caver installed or while shiclding the top of
the camera from ambient light.

7. Adjust YR for an accuraie auto exposure. VR |
provides a level coptrol; the effect is the same at
all light levels. You might make the adjustment
at EV 12 and then check the avto exposure at
other light levels—EV % through EV 15. The
aulo exposure should remain within 0.5 EVatall
light levels,

8 If the auto exposures den't remain within 0.5
EV, it's necessary to adjust the gain by changing
the fixed resistor B7, Fig. 83, Remove R7 from
the flex board. Then install a 10K variable resis-
tor in place of R7. Adjust the variable resisior
until the exposure error at EV 9 is the same as the
exposure error at EV 15, Use VR | to correct the
error at EV 1), Remave the 10K varable cesistor
and messure its valoe, Instell g fixed BT resistor
that mafches the value s¢ closely as possible.
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i coess s m—— SECTION 13 — ADJUSTMENTS NOT NORMALLY
: REQUIRED

1. Auto Aperture
T il : Adjusting the size of the automatically
Syt controlled diaphragm setting should not be
necessary unjess you've replaced the AE patiern
board on the mirror housing, Fig.84. To check,
connect 4 4.TE resistor between ground and the
CCC pad on the flex, Fig. 83. The lens should
now program the f4 aperture.

Verify by releasing the shutter on auto
{program or shutter-speed preferred). Then turn
the diaphragm-setiing ring off the auto position
to f/16. Push in the stop-down lever 1o stop
down the lkens; the diaphragm should close Lo
fi4.

You can check the actual aperture size by
stowly turning the diaphragm-seiting ring
toward the larger apertures—note when the
disphragm leaves start to open. The diaphragm
leaves should start to epen when the diaphragm-
setting ring reaches the [/4 setting: Aliernately,
you can messure the light transmission at auto
with the 4.7K resistor connected.

The adjustmemt for the aperiure size is
‘bridging lands on the LED display board, Fig.
85, or by breaking connections on the AE
pattern board, Fig. 84, Bridging lands on the
LED display board affects both the LED
readout and the dizphragm setting, Breaking
connegtions on the AE puttern board, Fig. 84,

T e
~ BOARD

= Flgura B4 ; . affects the diaphragm setting without changing
the LED readout,

a. 1/8 stop underexposure
Increase the aperture sine 1f§ stop by
conneeting the Al land to to the land dircctly
above it, Fig. 85 with a solder bridge, Fig. 86.
You can reach the lands from thie front of the
camera—it's not necessary (o lift aside the

film-speed base plate,

b. 1/4 stop undérexposune
Increase the aperiuré size 1/4 stop by
connecting both the Al land and the A2 land
to their adjacent lands, Fig, B6, with solder
bridges.

g 1B stop oweEreRposurne
Decrease the aperture size 1B stop by
connecting the A2 land to the land directly
above it with & solder bridge, Fig. B6.
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The following adjustments on the AE pattern
board affect only the diaphragm size. Remove
the mirror assembly to reach the connections by
the S.AVE contact, Fig. 84,

d. 1/8 stop overexposure
Cut the land of the AE pattern board a1 A,
Fig. 84, 10 reduce the aperture size 1748 stap.

e. 1/4 stop overexposure
Cut the land of the AE pattern board at B,
Fig. B4, Lo reduce the aperture size |4 stop.

f. 3/B stop overexposure
Cot the land of the AE pattern board at C,
Fig. 84, to reduce the aperture size 38 stop.

g |/2siop overexposure
Cut the land of the AE pattern board at D,
Fig. B4, 1o reduce the aperture size 1/2 stop.

BRIDGE FOR
SMALLER
e R ST ARERTIRE
l APERTLIRE
Figura §6
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1. Qucillator (clock) frequency

Adjusting the oscillator [requency should not
be mecessary unless you replace ICL. To check,
connect an oscillascope or & frequency counter
between the OSC test point, Fig. 83, and ground.
When you close SW 1, you should measure the
I2KHz clock signal (tolerance—30,117-34,134
Hz).

If you dont have an oscilloscope or a
frequency counter, you can check the frequency
by measuring the slow shotter speeds or the seli-
timer delay, Check the shutter speed at 1/2
second. If the exposure time is 476 to 525ms, the
clock [requency is correcl. You can more
accurately check the frequency by measuring the
seif-timer delay (because the counter must count
more pulses). Adjust the oscillator for a delay of
I seconds.

Make the frequency adjusiment by removing
fixed resistor R2, Fig. 83, and connecting 2 200K
variable resistor in its place. Adjust the variable
resistor for the proper frequency (réducing the
resistance increases the frequency). Then remove
the variible resistor and install a fixed resistor of
the same value.

i Offget

Check the offset adjustment Il you replace
ICA. Unsolder one end of resistor RS, Fig. B3.
Now short pin |1 of [C4 to pin 9 {output shorted
to input), Fig. 87. Make two voltage readings
with SW1 closed:

a. Measure the voltage between. pin 10 of IC4
and ground,

b. Measure the voltage between pin 11 of IC4
and ground.

Valtage reading b, Fig. 87, should be the same
as {or not more than Smv less than) volage
reading a. To adjust, remove the offset resistors
R3 and R4, Fig. 88, The camera may have only
onc offset resistor in the circuit. You may also
find that both offset positions are open.

Now install a 200K variable resistor in the R4
position, Fig. 88, Adjust the varable resistor
until the b veltage, Fig. 87, is the same a5 the a
voltage, Then install a fixed resistor in place of
the variable resistor. If you cany bring in the
offset adjustment at the B4 position, use the R3
position, Fig. 83,

4. Maximum-aperture comrection pin

Check the adjustment if you replace the
maximum-aperture resistor VR10Z. You ¢an



check the adjustment before you replace the
mirror assembly. The adjustment affects the
actual resistance reading with the maximum-
aperture correction pin depressed specific
amounts, To make the adjustment, change the
effective length. of the maximum-apérture
correction pin. First vie MLEX. to loosen the
adhesive holding the setscrew in the center of the
maximum-aperture correction pin. Then turn
the setscrew.
Check the adjustment as follows:

a. Measure the resistance of R108 between the
binck wire and the white wire of the maximum
aperture registor, The standard valoe iz 1.5K.

b RIDE measures |.5K, depress the
maximum-aperture correction pin a distance
of & 10mm (measured from the front surface
of the lens-mounting ring tothe top surface of
ths meximum-aperture correction pin). You
can use a depth micrometer or the standard
1.4 Iens. Now measure the resistance between
the white wire and ground. You should meas-
ure 332K,

€. Next depress the maximum-aperture
correction pin 5. Tmm. The resistance between
the white wire and ground should be 4, [6K.

d. Adjust the maximum-aperture correction pin
s0 that the resistance readings at the two
settings are within 50 of the specifications.

e. If the resistance of Ri08 is some value other
than |.3K, the resistance readings between the
white wire and ground wont match the
specifications. You can then caboulale a
correction factor to find the proper resistance
yalues. Divide the actual resistance measured
between the white wire and the black wire by
1.5K to determine the correction factor. For
example, suppose that you measure 145K
across R108, The correction factor is then
L5445,

. You can now use the correction factor to
determine the proper resistance values
between the white wire and ground. With the
maximum-gperture correction pin depressed
&, 10mm, the resistance between the white wire
and ground should ke 932K times the
correciion factior. So, with a correction factor
of 0,966, the actual resistance reading should
be 0,966 % 9.32K—9.003K.
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£, Fllm-apeed wiper

Turning the eccantric pin on the film-speed
wiper; Fig. 83, matches the brush. position to the
ASA calibrations. The adjustment should not be
necessary unless you replace the film-speed
wiper or the top cover.

To check the adjustment, solder a wire to the
-8V test point, Fig. 21, Solder another wire to
groaad (the ground tab of ICI makes p good
ground connection). Messure the resistance
between the two wires—you should measure
between 25K and 4.5K, depepding on the
position of the film-speed wiper,

Mow turn the film-gpeed wiper vntil the brush
near the ecceniric pin & on the ASA 3200
contact, Fig. 82. Record your resistance reading.
Next turn the film-speed wiper until the brushis
on the ASA 12 contact, Fig. 82 Again record
your resistance rcading. You now know whet
resistance readings you should get at the two
extreme positions of the film-speed ‘wiper.

You can then check to sée if the film-speed dial
moves the fllm-speed wiper to the proper
positions, Replace the top cover, allowing the
test leads to pass under the top cover to the back
of the camera. Also reassemble the film-spesd
dial.

Sct the film-speed dial to ASA 3200. Your
resistance reading between the test ieads should
match the resistance you recorded earfier for
ASA 1200, Also check to see if the ASA 12
resistance reading matches your recorded
reading. If the resistance readings don't match,
adjust the eccentric. pin on the film-spesd wiper.

The brush on the film-speed wiper should be
sitting on the center-of its contact. I not, you
mzy be able to shift the brush off the contse:
with the play in the flm-speed dial. Set the film
‘speed dial to ASA 100 and note the resistance
“reading. Now, with the film-specd dial latched at
ASA 100, take up the play in both directions—
just rotate the film-speed dial without
‘disengaging the lock. The resistance reading
should not change. If it does, the brush ismoving
off its contact, Turn the eccentric pin slightly and
repeat the test.



SECTION 14 — TROUBLESHOOTING GUIDE

Symptom: shuiter won' releass, no LED' turn on in finder
Check first: battery defective, ground screw loose at bottom of flex
Test Sequence:

battery voltage to
red wire, SL Board? a0 o= battery terminals or wiring

yes

battery voltage to

emitter of TRI? no »-switch SWO (SL contact), dirty
| or poar brush contact
yes

drop in voltage at
bage of TR when you no p B9 or RI0 (bing resistors), open
close GW1? or poor sokder

]

E! voltage at collector
of TR1 with SW] closed? no »TRI open

yei

¥
0.7V at OSC test point

with SW1 closed? B = troubkeshoot IC1

yeu
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Symptom: Shutter will not release, LEDYs do tisrs on in finder

Check
MG2

Continuity, MG2 1o ICI

MG3

MG

SW3

5W4

2
IC1

sW2

Procedure

Close SW1 and short between ground and the MG2 signal lead, Fig. 90. The
shutter should relesse, If it doesn, check MG2 for an open coil or dirty
armature/ core interface. Codl resistance (measured between two MG2 connec-
tions at boteom of flex): 902

Close SW1 and short pin 19 of IC! to ground. The shutter should releass, If not,
retouch the solder at pin 19. Check for an opes between pin [9 and MG2,

Check the voitage at each lead of MG3 with SWI closed. If you measure El at
the red wire and OV at the black wire, MG3 has an open coil. MG3 cail
resistance; 2009
Check for El at each lead of MG, Fig. 37, with SWI closed. If you messure El
at the red wire and 0V at the black wire, MGl has an open coil. MG coil
resistance: 3300

Check to see if SW3 fails to open or is shorted to ground. If SW5 fails to openat
the end of the cocking stroke, adjust the eccentric {see Section 3). IF SWS shorts
to ground with the shutter cocked, check to see if the red insulator has come off
the transporter laich.

Poor switch contact in SW4 causes a failure of the shutter to release. Try
shorling the wire contact of SW4 to ground. If you can thén releass the shutter,
the problem is poor switch contact. Clean SW4,

Check the solder conmections at pins 17, 18, and 19

Check the voltage at pin 7 of IC2. The voltage should drop to 0V when youclose
SW2. If it does, troubleshoot ICI. If it doesn troubleshoot 1C2.

Close SWI and short pin 17 of IC2 to ground. The shutter should relesss and
time out. Ifit does, IC1 and 1C2 are 0.k, Check for poor solder between SW2and
the flex or an open between the SW2 soldér connection and pin 17 of 1C2,




Symptom: fistop LED indication in finder does not change with changes in light Ievel or film speed.

Check
IC4

2

11

Film-spesd contact

Provedure

Check the BV signal at pin 4 of 1C4 or at R7, Fig. 91. With SW| closed, you
should get = change in voltage as you change the light level striking the SPD. The
BY voltage should go more positive as you decrease the light level. if there's no
change, troubleshoot 1C4.

Connect a 47K resistor between the CCC land, Fig. 91, and ground. The LED
readout should change 1o /4. If it does, IC2 & ok

Check for the KVe voltage at pin @ and the Vevoltage at pin 11, If you get the Ve
valtage, but not the K Ve voltage, replace 1CL. If you get both voliages, trouble-
shoot IC] at pin 5 (see Section 15).

Measure the resistance between ground and the SV test point, Fig. 90, The
resistance should vary between 25K and 45K as you turn the film-speed
contact
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Sympiom:
Canse:

Symptom:
Cause:

Symptom:

Symptom:

Cause:

Symptom:
Check:
Symptom;

shutter delivers only 2-second exposure (but stays open as long as you hold down release button), no
“P*LED in finder

The problem may have been caused by an off-brand flash unit with a high voltage trigger damaging
ICZ. Check the voltage at pin |2 of IC2 with the shutier wiper al the program setting. You shouid
measure around L6V, Il you measure OV, replace FC2.

shutter refeases when you close SW1 or the batiery-test switch

FC2 defective

battery-test signal is # continuous tone rather thas a beep

IC2 defective

camera delivers suto f/stops even with the lens set u;m;mlﬂ:tuﬁ

poor contact in auto-manual switch SW11T or 1C2 defective. Check SWIT between he yellow wire at
the LED display bosrd and ground. You should measure no resistance with the lens set to auto.
viewfinder LEDs won't display an aperture larger than /5.6, regardless of the maximum apertre of
the lens installed i

check the maximum-aperture resistor. Disconnect the white wire, Fig. 91 from the flex and measure
the resistance betwesn the white wire and ground. As you push in the maximum-aperture correction
pin, the resistance should go from around 4K to around 1 LK. If the maximum-aperiure resistor checks
o.k., measure the voltage &t pin 2 of [C4, The voltsge should go from around | 8V to around |4V as
you push in the maximum-aperture correction pin. If the voltage remains at 1.8V, replace BC4.
/1000 slow oF erratic

MG3 for dirt or oil contamination. Clean the coref armature interface.

auto diaphragm opening too small (underexposure) or erratic
MG2 (armature/ core interface) and the S.AVE contact for dirt or oil contamination

SECTION 15 - TESTING THE IC'S

For some of the 1C tests, its desirable to have an
oscilloscope. However, you can make most of the tests with
voltage measurements at the pins. Referto Section 17 for IC
pin numbering. You may wish to remove the page showing
the [C you're troubleshooting. Make all voltage measure-
ments to ground with SW1 closed.

I
1. Cheek for the inpat El voltage at pin [7. No

voltage—check the continuity between pin 17
and the collector of TRI.



2. Check for input Ve voltage at pin 11; youshould
measure 1.3V, No voltage—check [1C4. Also

check the continuity between pin 11 of ICI and
pin 7 of IC4.

3. Check for the K Ve voltage at pin 9; you should
measure around 1.6V, No voliage—replace ICI.

4. Check the metering input a1 pin 6. The voltage
should change as you change the light striking
the SPD. No change—check [C4.

3. To check the output metering voltage pin 3, you
need an oscilloscope; youll measure OV with 2
voltmeter. With an oscilloscope, you should see
a change in the outpot waveform as you change

the light level or film speed. No change—replace
1CL.

6. Check the oscillator at pin 13 or at the O5C test
paint. No signal—check the BRI solder connec-
tions before replacing 1C1. You can check the
oscillator with a voltmeter, A voltage of 0.7V at
pin 13 indicates that the oscillator (clock) signal
is present.

1C2

I. Check for the input EI voltage at pin 3. No

voltage—check the continuity between pin 3 and
the collector of TRI.

2. Check the input Ve voliage at pin 9; you shouid
measure 1.3V. No voliage—check 1C4 and check
for continuity between pin 9 of IC2 and pin 7 of
iC4,

3. Check for the input oscillator signal at pin 8. No
signal—chieck IC1 and check for continuity
between pin 8 of IC2and pin 13 of ICH. A voltage
of 0.7V at pin 8 indicates that the oscillator
signal is present.

4. To check the A-D signal at pin 1, you need an
ascilloseope. Youshould seea change inthe A-D

signal as you change the light level, If not, yet
ICH and IC4 test properly, replace 1C2

5. Check the voltages at pins 12, 13, 14,and 15, The

voltages should be sither high (around L.6V) or

low (0V), depending on the setting of the shuiter

12 shiould be high. If the voltage at pin 12is low, -

replace 1C2.
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I3

Sinez 1C3 is on the LED display board, you'can't reach
the pins for voltape tests. However, you can check input
signals at the [C3 connecting wires on top of the flex. Oryou
can measure the pin voltages by first lifting aside the film-
ipéed bawe plate and mero beeper, Fig. 32, Jumper the
ground land on the ilm-speed base plate to the camera body
for the ground connection.

1. Check for the inpur E1 valtage at the red wire or
to pin 9. No voliage—check the continmity
between the red-wire connection and the colles-
tor of TR,

2. Check far the input osciffator signal at the blue
wire or at pin 6. Using an oscilloscope at the DC
setting, you can determing if the oscillator signal
rides on OV or on a positive voltage. The clock
signal should rise abowe OV, Fig, 25. But if the
elock signal rides on a positive voltage, replace
IC3,

3. Check for the input signal at the purple wire orat
pin 7 using an oscilloscope, The input signal
should be the same as the output signal 2t pin 20
of ICL. If you get the input signal, but the LED
display doesn’t change, replace IC3. Note: Fora
defective 1C3, replace the complete decoder-
{ driver unit CY 1-1078-G00.




Ic4

L. Check for the input El voltage a1 pin 6. No

voitage—check for continuity between pin6 and
the collector of TRI.

2. Check for the Ve voltage at pin 7; you should

mexsure 1.3V, No voltage—replace 1C4.

3. Check the MOS output at pin |1, The voltage

should go more positive 25 you increase the light
striking the SPD, No change—replace 1C4.

4. Check the AR5 outpwt at pin 4. The veltage

should go more positive as you increase the light
striking the SPD. No change—replace IC4,

3. Check the AVO signal at pin 2. You should

measure aronnd |8V without x lens on the
camers. When you push in the maximum-
aperture correction pin, you should see the vol-
tage decrease—around 1.5V with the
maximum-aperture correction pin pushed com-
pletely in. No change—check the maximum-
aperture resistor VRIO2 by measuring the
resistince between the white wire, Fig. 91, and
ground. The resistance should ge from around
4K toaround | 1K as you push in the maximum-
aperture correction pin. If the maximom-
aperture resistor checks properly, but you don’
get the voltage chamge at pin 2, replace [C4.
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SECTION 16 — REPLACING THE IC'S

You ¢an replace 1C1, IC2, and 1C4 without removing
the flex eircuit. Each IC fits into a rectangidar cutout in the
flex. The pins then solder directly to the Nex lands.

To protect the flex during soldening, it's helpful to make
a special tool like the one shown in Fig, 93, The toolisa piece
of cardboard or fibre board with a rectangular cutout; the
cutout clears the 1C casing. In Fig. 93, the tool has several
cutonis to fit the different IC's, The large cittout at the end
fits TC2,

Just slip the toal under the flex, Fig. 94, with the cutout
over the IC casing. As you unsolder the old IC, the tool
protécts the pentaprism cover [rom the heat of the soldering
irom. The tool provides firm support for the flex when you
mount the wew [C

With a slipht variation on the tool, however, you can
make IC removal casier, Cement a solid pad to one end of
the tool, Fig. 95. Slip the tool under the flex with the pad at
the bottom of the IC casing. As you then unsolder the IC
pins, the tool tends to push op the 1C.

To remove IC2, [irst disconnect the lead of resistor R11
from pin 6. Then move the résistor away from the IC, Fig.
94, With the special tool in place, Nlow solder over all the
pins on one side of the 1T, Next flow solder over all the pins
on the ather side of the IC, Fig, 94.

Now:slowly move your soldering iron along the solder
bridge on one side of the IC. H you're using the tool with the
pad, youll find that the entire side of the IC “floats™ away
from the flex asall |1 pins disconnect. Most of the excess
solder you applied remains with the 1C.

Repeal the procedure to disconnect the 11 pins at the
other side of the IC. By using the solder bridges, you should
not have tolift an 1C pin from the flex. Lifting an 1C pin with
your tweezers may pull foose the flex solder pad.

Use & similar procedure to remove 1C1. But here you
can use a single solder bridge. Flowa complete ring ol solder
araund the 1€ The solder bridge should connect all the iC
pins as well as the ground tabs at the ends of the IC.



Now slowly walk your soldering iron around the solder
rinig. A¥ Ol suiver dnioge digwies, you If (ind that the com-
plete 1IC “Noats™ up and ofl the flex. The moment you soe the
1C foat up, lift the IC off the lex circuit. Again, by usiag the
galder bridge, you should mat have to apply any lifting
pressure 1o the B,

Before you install the new IC, check for solder bridges
on the flex pads. Yoo may have to remove some of the solder
from the flex using desoldering wick or 2 desoldering tosl. 1t
should nor be oecessary 1o apply any solder Lo the solder
pads.

Now tin each of the pins of your replacement IC. Each
pitt should have & slight amount of solder for a goad connec-
tion. Insért the tool with the rectangular cutout under the
flex. Note the proper 1C onentation and seat the new 1C in
s rectangular cutont.

Since the special ool clesrs the bottom of the IC casing,
all the IC pins should come against their solder pads on the
fiex—you should not have to push down the 10 1o solder the
pins. Make sure that exch IC pin sits on top of its own solder
pad.

Move your soldering iron along the pins on one side of
the IC. There should already be encugh solder on the pins
and on the solder pads for-good connections—you should
nol have to apply solder onice you've mounted the IC.
Applving solder afler vou've installed the 1C rins the risk of
# salder bridge between pins. However, you éan safelyapply
additional solder (e the ground tabs of ICI.

Afi IC can be damaged by applying heat for a long
penad of time. But you should not have Lo hold the solder-
ing iron on one pin for very long, By slowly moving the
soldering iron along the pins, you can melt the sobder and
prevent solder bridges. A 27-watt soldering iron should be
all you need. But don't use a soldering iron of mors than 47
watts. Applying excessive heat is more likely 1o damage the
flex than the IC.
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Section 17 — Supplements — Wiring, Flex Circuit

H3adI3g

MOTIEA
a1l

HOLsigad |
L 3dnLYAdY L
HNNIXYIN | bigy

S ALIHM |
ERR L

BMs
HIAOD dOL’

AVidSia a3
AYIdSIa a3




Component Identification, Flex Clreuit

A3 RS |
mﬂnﬂ =

Ca L

VA1

RT n g
R2 \ —— COLLECTOR

Ic 4 '
TR 1 EMITTER
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Wiring, LED display board

\G IC3

SW 1" WHITE
S. AVE o
GREEM
osc BLUE
FLEX

52

PURPLE
RED

FLEX

E 1-FLEX



Pin Voltages, IC1

FRONT OF CAMERA

1

20-GND
ev[___ | 1mas MG219 | |6V
tav] |2 MG1-18 | ]6V
savl |3 17 JE1
ov[ 14 18] J2av
ov S-METERING OUTPUT 15 0.65V
13V [ | s-mETERING INPUT Wl ]ev
1V 7-8V INPUT 0SC OUT-13 0.7V
18vasv] “'“'::ﬁ‘.i_“""-“‘““f 12 _Josv
16V ] | s-kve source b S 7

10-GND
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Pin Voltages, 1C2

13V

23V

0.65 V

ev

oTv

13y

SOUND DRIVE

10

"

1%

18

17

18

18

14

13

12

5. AVE

CAD

024V

23V

(SHUTTER
COCKED)

BV
(SHUTTER
RELEASED)

23V

22V

1.6V or OV

1.6 V or OV

16V orQV

1.6V
(PROGRAM
SETTING)



Pin Voltages, 1C3

FRONT OF CAMERA

f

2v ]
av [ |2

YELLOW WIRE : 3.8W 11

TR v [ Jasws

BLU -
= ns E'I-'I 5-8W 10

BLUE WIRE

a.7 ‘HI'I §-0S5C INPUT

PURPLE WIRE
—L2aV I T-INPUT

GREEN WIRE H\I’: >

RED WIRE E‘I‘:: 9

8 Jono

o) — \

Wil

™ s

WL 1\ eomspuav
W] /) overasy
]

L | o

N - /

Pin Vollages, 1C4

GND

AVO OUT [
1.3 v =
s

BY Our
=5 —

1.3 'L":

= @ A & W R =k

13

12
11

10

v

—] 01V
— MOS DUT 1214V

— 1075 Y
1075V
113V
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