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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.
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& 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.
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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
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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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