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This schematic has been derived
through reverse engineering.
This is not the manufacturer’s
schematic, nor based on the
manufacturer’s schematic.




Notes
# Gate symbols and signal names are presented in accordance with:

logic0 = 0V, GND
logic1 = +12V

Nb:
4 The symbol 2" denotes a physical connector pin where b=board (1-7), s=section (A,B), and pp=pin. Solid black end is
the male side of the connector. White end is the female side of the connector.

¢ — »— connection between different sections.
— >— connection limited to same section.
Arrows indicate direction of signal or energy flow.
¢ The symbol 'Y denotes V+12. The symbol A denotes V—6.
# Capacitance in microfarads unless otherwise indicated.

# These drawings based on a unit missing the case and power supply. “7530” is stamped on some of the PCBs.

4 Drawn Oct 2003 / Feb 2005 by bhilpert. See www.cs.ubc.ca/~hilpert/eec for additional information.

Gate Identification
Gates involving a transistor are identified by symbols taking the following form:
<board><function><enumeration>
where
<board>=1t07
<function> =
NA for NAND
NO for NOR
N for NOT
E  for Buffer (non-inverting)
<enumeration>=1ton
Flip-flops are identified by symbols taking the following form:
<board><name>
where
<board>=1t07

<name> = is taken from the name silkscreened on the board.

The preceding name formats are taken from silkscreening on the printed circuit boards. Names beginning with a “$” were
created for the sake of a simulation and have no origin in the original machine.
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Sections and Signal Descriptions

Signal names associated to a flip-flop are obtained from labeling on the printed circuit boards. A lowercase “n” at the
beginning of a signal name indicates the logical NOT operation.

Section

Signal

Description

Timing

Keyboard

Control

Decimal Point
Counter

Digit Counter

Register Selection

A, B Latches

Arithmetic

Memory Data

D Latch

PG

SG
G1,2
$1,2,3
POR...

KN1,2,4,8
KNP
KF1,2,4,8
KFP
KR1,2,4,8

TAB,C.D
TS...

U1,2,4,8
U=x

u...

FMUL, FDIV
F54

FNEG

NSTx
L1...L5
STx
STname
CAR...

FN
FDP
GAM
BET
Wo
PC

DP=n

DGTn
DGTn.m
DC8

RSrr
Q
PA
PB

A1,2,4,8
B1,2,4,8
CR

W1,2,4,8
C

MR1,2,4,8

D1,2,4,8

Master clock.

A flag to select between memory cycles and state cycles.
Timing signals for core memory read/write cycles.

Timing signals for state cycling.

Power-On-Reset.

Encoded numeral keys.

Numeral key pressed.

Encoded function keys.

Function key pressed.

Encoded position of the rounding switch.

Latch for the T state machine.
Assorted states from the T state machine.

4-bit function latch.

Function is x.

Function signals derived with additional logic.

Flags indicating that the next add/subtract completes a multiply or divide.
Flag to take the state machine through the rounding sequence.

Flag indicating whether the displayed number is negative.

Next state in function execution.

Current function execution state in binary form(bits of L latch).
Current function execution state in enumerated form.

State combinations with a particular intent.

Control output to Arithmetic.

During number entry, flag indicating whether a new number or within a number.
Flag indicating that the decimal point has been pressed during number entry.
(Gamma) Flag to capture data states within a number cycle

(Beta) Flag for miscellaneous uses during function execution.

Flag to capture zero-state of output from arithmetic (W=0).

Flag indicating the completion of program execution.

Assorted signals indicating when the DP counter matches n.
Also used as a digit counter during multiply, divide and square root.

Individual digit timing.
1 to 8 digit scanning, address for memory Y-axis.
8-th bit of memory digit scanning.

Selected register, address for memory X-axis.
Selects the X or Y operand register.

Selects between data registers and program storage.
Selects between program 1 and program 2.

Two 4-bit latches to hold digits from memory and keyboard, and which feed the
arithmetic unit.
Flag to select the A or B latch to be loaded with data from core memory.

Result of addition or subtraction of digits in A and B latches.
Tens Carry Flag.

4-bit digit read from memory.

A 4-bit latch to hold the digit being displayed.



Timing
i P S |
o s Lo, peron e over Suppy
SG
rzlaoséir %Sn processing timing vy y yo.x.
-6V + + +7 + +
logic supplies display supply
Keyboard Control
TA TC
01000 0 OO0 200 00 [0 ]~
00 8838 00 (1 |-
o 0" 00 &6 00 P [PV e i oo
Function " — R1 | L1 =
u u u {och Fov] - [Fop]~ B
‘ Stat
Numeral Rounding Function el _> _> _» ! Sequgn?:ing R3S ™ Desctgé?ng
Encoder Encoder Encoder ~[FRmoms u2 ' ['):eugc(;:jiﬂg " U=x _, _, —» R4 | L4 |
vd (7G|~ — —{R5 [ L5 |
— State Voo v
Latches
.

KR1,2,4,8

KN1,2,4,8

The core memory is physically organised as 4 bit arrays,
each array being 14 columns by 8 rows.

Logically, it is organized into 6 registers of 16 BCD digits
each and 2 registers of 8 digits each. Each 16-digit
register occupies 2 columns in each bit plane.
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A&B
Digit Latches

DP Decoders

pp1|op2[ppa|DPs

DP
Counter

B1

B2

Arithmetic
(4-bit BCD
adder)

*4-bit data bus

Carry Flag

o

assorted control signals to all sections

g;gg}g; Digit Counter
Decoder 1|2|3|4 8|
14 Digit Decoder
. X Address
Inhibit Drivers L
Drivers
IR AAAAAALL
8
Y
LLidiiaalll Address
Drivers
CMerT'lery
ore Array s ) -
P ILY Ampifiers D Becoder
14
Digit Drivers
Display Latch
YYUVOVOIININTY
%(g?r;]tgl- 14 Nixie Displays
i
decod
D4 cooder =
D8




NAND NOR :
Gates Gates . Inverters

:gg ;gmg kgg : INAND Gates - Exceptions NOR Gates - Exceptions : Inverters - Exceptions
- none . NameRF RB {RL T Notes NameRF RB {RL T Notes . NameRF RB RL (T Notes
6iNA1 {10 100 EDGE 2iNO1 {15 100 (2 C641 ) 1iN1 15 C641 {EDGE
Th I ist AND gat . 6iNA2 {10 100 EDGE 2:NO2 100 C641 |NAND 1iN2 15 C641 {EDGE
e pull-up resistor on gates varies.
Most are 20K, those that differ are 6iNA3 2 2iNO3 {15 2 C641 1iN3 15 C641 {EDGE
indicated by a symbol at the output in 6iNA8 NOR 2:NO4 C641 |INVERTER 1:N4 15 C641 {EDGE
accordance with the above table. 6:NA9 NOR
3iNO1 NAND 2iN1 100 {2 C641
8iNA2 2 C641 3iNO2 {15 2iN2 2 C641 i{NAND
8:NA3 2 C641 3iNO3 {15 2iN3 {15 2
8:NAS 2 C641 3/NO4 {15 2iN7 110
8iNA7 C641 3iNO5 {15 2iN9 15 50 C641 {EDGE
10 NA1 2 4/NO16 €641 . 4/N7 2
10{NA2 2 CF=200PF .
10iNA3 2 CF=200PF 5{NO2 NAND 5iN3 100
10iNA4 2 CF=200PF 5{NO8 NAND
10iNAS 2 CF=200PF 5{NO14 NAND 8iN1 C372
5{NO15 BUFFER 8iN3 2 C641
8iN4 100 V+20
“““““““““““““““““““““““““ 6/NO1 EDGE 8{N5 2 C641
6:NO2 EDGE 8:N6 100 V+20
Ed%t:ltZ:lse 6:NO5 20 8iN7 C641
8iN8 C641
] 7{NO2 2 8iN9 2 C641
—{ name [O—> 7:{NO4 2
+ Logic 0 = GND = 7:NO5 2 9iN1_ {10 2 EDGE (no diode)
7:{NO7 2 9iN2 10 2 EDGE (no diode
 Logic 1 = V+12 (no diode)
+ Most gates adhere to the standard construction 8 NO1 100 €641 |EDGE : 10{Ns (10 2 €641 |EDGE (no diode)
and component values as indicated in the above 8NO2 100 INVERTER, V+20 | .
module diagrams. Exceptions are noted in the 8{NO3 {20 100 C372 |V+20
tables.
Af t islabeled relative to thei 10, o1 2 NAND
+ A few gates are mislabeled relative to their
construction. These are indicated in the Notes 10,NO2_:20 2
column with their correct function. 10/NO3 20 2
. , . - . 10.NO4 20 2
. . . The ‘Edge Pulse’ gates are fed by differentiating capacitors and
: The load resistor of a few gates is suppllgd from resistors and are biased in such a manner that the input normally 10[NO5 |20 2
V+20 rather than V+12. These are noted in the appear as 1 and the ouput 0. A 1->0 transition at an input to a
Notes column. capacitor sends a differentiated negative-going pulse to the
transistor, enough to briefly turn the transistor off so that a 1
pulse appears at the output.
Casio AL-1000 Calculator | [Buffers - Exceptions
. ‘ NameRF RB RL T Notes
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Bistable

Flip-Flops

i Q>
V| Name

o—{i  nQl>

:Types SE and RE

*Q goes 1 on 1-to-0 edge of SE.
:Q goes 0 on 1-to-0 edge of RE.

gTypes nS and nR

‘Q goes 1if nSD=0 on 1-to-0 edge of SC.
:Q goes 0 if nNRD=0 on 1-to-0 edge of RC.

Type T
Toggle Q on 1-10-0 edge of T.

....... Type RB
..................... ‘Qis0ifRBIs 0.
RB
© 7" | connectionto ;7 connectionto |~~~ :Types ES and ER
emitter emitter :
‘Qis1ifESis 1.
‘Qis0if ERis 1.
...... Ao b
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Monostable
Flip-Flops

S—M

Q
Name

=

|Flip: Flops Flip Flops
Name RF RB R T Notes Name RF RB RL T Notes

1:D1 15 2 C641 6 PG - 2 C641 |astable
1:D2 15 2 C641 6/SG 20 30, 68:2
1:D4 15 2 C641 6/S1 20 2
1:D8 15 2 C641 6/S2 20 2

6,53 20 2
2:ST 20 100 6/G1 15 2 C641
2:Sr 20 - C641 imonostable C=0.0047 | 6|G2 15 1 C641
2:DP1 15 2 C641 6/G3 15 2 C641
2:DP2 15 2 C641 6/ GR 15 2 C641
2:DP4 15 2 C641 6/ AC 20 30, 68
2:DP8 15 2 C641 6 TA 15 2 C641

6/ TB 15 2 C641
3:FMUL :30 100 6/ TC 15 2 C641
3.FDIV_ 30 100 6/ TD 15 68, 50:2 C641
3:F54 30 100 6 h 15 - C641 | monostable C=0.2
3.FNEG (15 2 C641
3 FN 30 100 7/ A1 15 2
3.FDP 30 100 7/A2 15 2
3.U1 30 100 C372 iV+20 7 A4 15 2
3:U2 30 100 V+20 7/A8 15 2
3:U4 30 100 V+20 7/B1 15 2
3:U8 30 100 V+20 7,B2 15 2

7,B4 15 2
4{BET {15 2 C641 7,B8 15 2
4;GAM {15 2 C641 7.C 30 100
5iL1 20 100 8 PA 30 100 C641 |V+20
5.L2 20 100 8/ PB 30 100 C641 |V+20
513 20 100 8 PC 30 100
5:L4 20 100 8 Q 30 100 C641 |V+20
5.LS 20 100 8|1 30 100 C641 |V+20
5R1 30 100 82 30 100 C641 |V+20
5:R2 30 100 83 30 100 C641 |V+20
5:R3 30 100 8 4 30 100 i2+3 |C641 |V+20
5:R4 30 100 88 30 2 C641 |V+20
SRS 30 100

10/ WO 20 2




KR->X[dp]

Uz0 if SUB+FN or SUB for multiply or divide:
+F54 (S om) 1->F54
2->DP
— F54
U=ALLCLR U=CLRENT (UADDSUB) « nFN U=MEMGET U=MEMSAVE 16
+U=MEMACC +ADD-FN 05X
16 16 10 if "TRUNC: 5->X[2]
0->X, 0->Y 0->X X=>M
L
< 26 25 26 GO
YM [dp] - X[dp] > X[dp] + YM [dp] > Y[dp]-KR->Y[dp]
YM [dp] X[dp]

<Y
19 ++Y[dp]
<y <X
++Y[dp] —YM [dp] Y[dp]=0 nBET
2 (GAM) 5 . Y[(dep];/I(;
YM [dp] + X[dp] -
<& shift register left one digit (GAM) [ 5,]% [d;E] Pl-> (GAM) Y[dp] + X[dp] ->
=D shift register right one digit Y[dp]
U=MEMACC 9
¢ ] YM+X->YM Y+X->Y
(UADDSUB) * nFN 1->BET
Wo 16
*n(U=MEMGET - 0>M
MEMACC ) 7'y
Wo
zﬁ— + U=MEMGET - MEMACC
YM > X, < <21
if \WO: 1->FNEG
0p
U=MUL UMAS U=DIV UDAS U=SQRT1
i i Y
10 3 24 1 6
X->Y 9 > X[16] <=X 0->M2
++X[dp]
5 26 ( 22 A 3
Y[dp] + X[dp] -> Y[dP] X[dp] > ) Y-X->Y cycle DP,
Yidp] ) ++X[dp] cycle DP, when DP=1:
\when DP=0: 5->Bj nC ++X[DGT]
4———\nDP=0 i c
L Wo 1 9 20
9 X => 9
VoY wo | . —Yldpl = —X[dp] Y+X>Y
nWo if C on DGT1: when X[dp] even: 1->GAM cycle DP,
DP=0 DP=0 = when DP=0: 5>B
- W0 - W0 nWo
- ++Y[dp]
y y y 20 ++DP
21 - X => if \GAM + Y[dp]>=12:
A —X[dp] 1->BET =

Notes: t if DP=0: 1->BET ++DP
« The following actions occur at the end of function execution, by TEND:

+0->DP

+0->BET

+0->U

0->L (state)

TEND is produced as a result of TB returning to 0 when STEND occurs.
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6
X->Y, except [dp]

++X[dp]

6
X->Y, except [dp]




Group State|Used During Actions ST2DGT | STCOPY | STSHIFT [STDPONLY|STYFIRST| CARSUB |STDGTINC|Other State Signals
Idle 0 |- -
Shift 4 |UMAS,SQRT1 shift Y left, ++X[dp] . STFLIPRADP
Left UMAS ++DP . STFLIPRADP
7 |UADDSUB,UDAS,SQRT2,F54 shift Y left, ++Y[dp] . . DGT1
UDAS,SQRT2 ++DP . . DGT1
UDAS if nGAMeY[dp]>=12 or DP=0: 1->BET . . DGT1
19 |UADDSUB,UDAS shift X left, --Y[dp] . . DGT1 STFLIPRADP
UDAS if C on DGT1: 1->GAM . . DGT1 STFLIPRADP
24 |DIV,SQRT1 shift X left, ++X[dp] .
28 |UDAS shift M2 left including [dp] . . STM2FORY
Shift 11 [SQRT1,F54 shift Y right, --Y[dp] . . DGT1 STDGTDOWN
Right 20 |DIV,UDAS,SQRT1,SQRT2 shift X right, --X[dp] . DGT1 STDGTDOWN
SQRT1 if X[dp]=even after decrement: 1->GAM . DGT1 STDGTDOWN
Arithmetic 9 |UADDSUB,UMAS,UDAS,SQRT1,SQRT2,F54 YM + X -> YM, O -> FNEG . negate* .
F54 1->BET . negate* .
SQRT1 ++DP . .
SQRT2 cycle DP, when DP=0: 5->B . .
22 |UDAS,SQRT2 Y-X->Y,0->BET . . .
SQRT2 cycle DP, when DP=0: 5->B . . .
Register 6 UDAS,SQRT2 X -> Y, but [dp] not copied . . .
Copy 10 [MUL,DIV X->Y . . negate*
MEMSAVE X->M . . negate*
13 |UDAS M2 -> X . . . STM2FORY
21 |[fin YM -> X, if nWO: 1->FNEG . . . negate
Decimal 1 SQRT1 ++X[dp] .
Point 5 |UADDSUB,UMAS,F54 Y[dp] + X[dp] -> Y[dp] . .
Only 14 |UDAS ++M2[dp] . . STM2FORY
25 |UADDSUB X[dp] + Y[dp] -> X[dp] . . .
26 |UADDSUB,UDAS Y[dp] - X[dp] -> Y[dp] . . .
F54 Y[dp] - KR -> Y[dp], KR -> X[dp] . . .
Clearing 16 |ALLCLR 0->X0->Y . .
CLRENT,SQRT2,F54,fin 0->X
UDAS 0 -> M2 . STM2FORY
SQRT1 0->Y .
MEMGET 0->M .
F54 if nTRUNC: 5 -> X[2]
Other 3 |UMAS 9 -> X[16]
SQRT2 cycle DP, when DP=1: ++X[DGT]
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negate: if FNEG: CARSUB occurs during nDGT1
negate*: may negate under some circumstances(?)



Power-On Timing Sequence

Ready
sn . Inhibited | Ready
I i i
Power-On Power-On TAB and U
capacitor loaded to
charged execute

All-Clear

Basic Core Memory Timing
and the Display Cycle

720

540 585 630 675 ousS 45 90 State Transition Timing
1 | | 1 1 | |

® PG measured as 66 KHz.
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Memory Read/Write Clock Cycle Generation

100pF
{— ovat o
0K

Memory / State Clock Cycle Selection

co-o@
o-ool@
oo-g

nTREQUEST m=—QInSD
nDGT1=—SC
nSTDPONLY m—OInSD ~ Q—
DGT1=—SC
6SG

RE  nQO—e—nSG

N6A24 N8A20
N6A9  N9B25

N10B31

nG1

Master Clock State Clock Cycle Generation

= St 82 83
4 ena2 fo . 00 0
1.0 0
110
nSD  Q—4 11 1
SC 01 1
0 0 1
652 00 0

RC

o nRD  nQJO-4 nS3
RE N6A7  N5A6
PG (to Arithmetic: carry clock L —a0——
¢ 1Y clock) n(AC+PORC) I

_I_\@ N6A22 N2A14 PORC -0
Power-On Reset Q ) N6A16  N3A27
nPORC
RE nS2
FOR £ nop NGAS  N4AG

N6A18
N2B20 | N3A30 st

MooQ PORAC S
(to T machine and Function, N6A3  N2A8

2 to generate All-Clear) N3B7
N4A4

—

N7B25

N8B41
s

N6AT N2A18
. 0o NeAZ2 NsM
Casio AL-1000 Calculator npoac:' oL
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200K
whi-whi NBAIG Ko "”4_—%»“'“ yohyel  N8IT 3 w nPWSEL2 (10 PB i)
" ol AN 0022

CHS'I6 300K + RUN_] yekvio T
N2B6 | r P N2B22
2 yelgm . !
= 0022 V+blu v v : REXEC  (to T state machine)
=T 50V =E =E 4of f
whi-red N3A19 = KOP NoAd2 2%%( 300K 5 3 20K ' N6B13 300K
L il '
op1d N7A4 N N"Loo2 ' 0.0022
-I_?_ 'Ii vy £ : T
+blu =
= %300}( L i ;
N2B4 = % whi L
200K =300K R —
Igbo\?z Py — L o02 q Jolbk yoroun NGO PRSEL2  (to PBflag)
V+blu j -I ISOV
vv i V+blu = '
- = 4of L .
== 20K = ,
redred Nowos K %300“ whibl NBs XK %SW » V20
"8 NLooz VTS N == 0022 L% red  NaAZ
-I V+blu 1:50\/ -I Viblu -‘l‘-SOV PO PRENB (to T state machine,
i_ i ' N6B31 PB flag, FN flag, Display)
. 200K ) ' 1
recuh Noazs 3290 %300“ | whivel Nog7 2K %m’( » L : NeA4
nd Koo w2 Ko :
-| Tsov .| Tsov ! )
9_ V+blu = i V+blu = . =
- 200K : :
wo W T4 %300}( 0—0— wign Mg TN %SOOK —O—0—— :
s Koo e Ko '
'I vy TV 'I T : el-whi 20K
? v 3 ? Vi = . yerwn WPWENB  (to PA flag, Display)
B 200K - "
redyel Neazg 2008 %300*‘ | whivio N2BI1 %Z‘B’f %3"0’( LAl + yerblu
s N Loz uer & N_LTo02 N2B26
-I i V+blu 1: sV -I i V+blu -‘l‘- sV
- 200K N
redgm Neasi 200K %300“ ) . whiok NoB13 Z2K %300’(_(
518 NLooz xS N ==0022 ] N7B5
50V el-or
'Ii vy T 'Ii vow T TF_‘?K:‘/‘T s = rTRUNC
= = °
dvio Noass 200K %300}( o NoB1s 200K %wox =
red-vio V) S>——1— whi-bwn [P __¢ ol
6 d Ko od Ko
50V :
-I i V+blu 1: -I i V+blu -‘l‘- sV
- 200K 300K N 200K =300K
rec-blk  N2AS7 % iorg N2B17 %
K O3——0— whtorg ki —C C %] N2A20 N3A10
716 L0022 acyd N L o022 + s~ an(AC+PORC) oV )
-I V+blu '_l_'SOV -I Vbl -_ESOV nPORC N6AS 0 vio-red N2A11
i T i +blu = ._:._.NSAS a 1 Vio-whi N2A28
L = D 2 vio-blu N2A30
reabun Noagy 29K %300“ ) whigry N2B19 %Z‘B’f %SW ) B _Lfya Vgl NeAz |
814 N"_Loo22 ke1d g e < 4 vogm N2AZA | X |
'I v T 'I vaby T 5 oo N2A35
i_ v i o - 6 vio-blk N2A21
B 200K 300K B 200K =300K 7 vio-bwn N2A9
red-org  N2A41 ) % A & blu-red  N2B21 ) % M, 8 vio-org N2A7 X
08 N—1002 N2ATS N7A36 nd N _Lo0.022 N2B12 N3A40 N2A5  N7A44
'I T Ao NTs -I T K e
i_ S0 N o i NBi6 NoAss _ . Nerge A2
N2B14 N3A36 N2AZ6 N7A:
NoArs NTAT KFe i
N2B10 N3A28 N2A38 N7A
nKNg KF8 L
LI L] v
20K (extra)
Viblu _\ NgB8 Negsy o —— enkFP
N2B18 NeB41
200K =300K
6red-gry N2A40 % I 4 -% _/
0,022
°-|i Tsov
Casio AL-1000 Calculator
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CD=00 : TSDISP - display
CD=10 : TSFETCH - instruction fetch
CD=01 : TSFCT - function execute

CD=00 : TSDISP - display
CD=10 : TSFETCH - instruction fetch
CD=01 : TSFCT - function execute

(TEND+PORC) (to Function latch)

- TSFETCH (to Function latch, Arithmetic,

TSNML+FCT (to A & B latches(3] )

A CD=11 : TSNML - numeral entry A CD=11: TSNML - numeral entry
KNP KNP
00 RUNPLUS 10 00 RUNPLUS 10
TSDISP TSFETCH TSDISP  )t—— TSFETCH
i Y A
KFP STEND Uz0 STEND
+nRUN y «RUN
01 01
TSFCT TSFCT U=STPEND {_ TSFCT
N6A14  N2AG
KNP St TEND (to DP counter)
nKFP $T1 M Qf— nS2
N
nPREXEC . PORG
(to Beta flag)
nQ (to L state latch)
PRENB
N2B34 N6B33 | 6NA3 nSD
SE Q —B?ﬂﬂ SC poenennenes G nTREQUEST (to Timing - SG)
o|nSD nS2m— 1 nTi F,
28T 9 : nTD t—ro]
Yo 2§‘D Q gSCD =TC
- N6AM! NBA1S | nTC—— N6B27 NBA31
U=STPEND EE na 6TA 6TC H H 6NA5 JO—=ao——=—»-nTSDISP (to Digit Counter)
1 nTD t>—r]
nS3 RC +—RC 1 :
OpRD  nQ ORD  nQ[0- £>nTC
: N6B11 N3A18
U”é’(‘:%PE%Hs? > RE i )" 2" mTSNML (1o FNEG, FDP, FN flags)
- N6A21 N5A25
U=MEMACC — $STE3 |——ao——=—-TSNML2 (to Control for arithmetic)
STI ]
L—SE
U=ALLCLR ] > SE
$STES PORAC dnsp E—»TSNMLS (to A & B latches)
ST16 8] o !
U=CLRENT ] OnSD  Q nSD  Q £~TD 0
$STE6 sC : ———————-TSNML4 (to Alaich)
ST16—] N4A3 _ N6A37 nSTEND 6TB 67D
U=MEMGET e i
ST16m— $STE4 OnRD  nQ hRD  nQlo- £>nTD ]
St i N6A39  N2A12 PA. PB flags)
e K N3A26 : O—#=nTSFETCH (to PA, PC flags)
$STE E 1 i
ST21 N8A16 :
St (extra diode on nTCE> TSDISP+FCT (to Arithmetic)
N3A20 i N6A35  N2A10 ;
nS2 $STE2 | “ce™ pnSTEND (to flags(3]) TB reset inputs) T8 (to DP counter) 1Dt
Wo NMEMACC m—] N4A33 7
T8 (o Betaflag) nTDE- »TSDISP4FETCH

Casio AL-1000 Calculator
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Lo

(to A Latch, DP counter)
TSNML+FCT) (to Function latch: load KF)



n(TSNML+FCT) o

N8A4  N3A34
nULDINSTR

U=SQRT1
DP=7+15 $CU1
st
Ut
RE  nQjo—e=nUt

RE H

PORAC B SE200pH

¢+——O|nSD H

W2 —1SC i

nKF2e—O[nSD Q|
1)

‘

3U2

RE  nQJO—>nU2

4;

SE 200pF]

L———O[nSD
nWg m—SC

nKF8 —O0| QSAD Q—=Uu8

n(TEND+PORC) =

3u8

u2
U4
us
nDGT1

Ut
V]
nU4
nUs

Ut

ul

Ut
nU2
nU4
nUs

Casio AL-1000 Calculator
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N4A19

U=ALLCLR

Ut B

U2 U=CLRENT
nuA e=— N3A9  N4A25

Us |

U=SQRT1

N3B9  N4A40

N3A7 N2B33
p—om— U=SQRT2
Ut N4B9
U8 >— ¢
N5B11

O
Ut e—] N3A1S  NBAT
: U=END

N3A8  N4A26
N7B11
N10B37

F54

nSTENDB—RE  nQO————nF54

ADD+SUB

]
: N3A17 N2Bo4
] T e U-STPEND
]
—|
UMAS ]
UMs4
D54
: UDAS ]
i SE
& SE
i ADDiSUBE— o
H FN
: S2m—] 3F54
n(AC+PORC) m—RE
ST21 ]
: S1—|
: nS2 m—
H nNWO — N4A5
: FNEGSET
>—_\ N3A3
| ADD+SUBE—
i N | SFNGT
: S1—
S
SE
SE
nKCHS B—|SE
3FNEG

SFNG2 —l_
S1—] RE nao

U=CLRENT »—RE
ST9—RE

TSNML =—RE
n(AC+PORC) m—RE

N3A6 ~ N1A3
N5A23

FNEG

. N3B31 N4B15
: - U=MUL
L SE Q = FMUL
3FMUL
{n(AC+PORC) —{RE  nQJo-—————#=nFMUL
i —|RE
»UMAS
N3B13_N4A16
—O—
N5A15
—o—p
N7B23
—O—

N3A35 N4A34
UNUL

: FN (to State
' Sequencing)

nu2e

nU4

nus 7 N3B17 N6A12 UFCTREQST

"""" nF54 (to T Latch)

Function Code Display
Change Sign 1 1
Add 2 2
Subtract 3 3
Memory 1 4 4
Memory 2 5 5
Memory 3 6 6
Memory 4 7 7
Multiply 8 8
Divide 9 9
All Clear 10 2.
Clear Entry 11 3.
Square Root 12 4.
Square Root (part2) 13 5.
Stop (data entry) 14 6.
End Program 15 7.

ute
N3B29 N4A14
nu2e = U=DIV
nu4e
use »FDIV
n(AC+PORC) ———»nFDIV
U2 :s—_\ %] —UDAS
nu4 e N3B15  N4B3
nU8 B—
U2
nU4 —
nU8 ADD+SUB
nFMUL —
nFDIV —
U4 p—] \
B = U=MEM
nee— N3A15 NBA30
nU1 — \
&2 U=MEM1
nU2 J N3B21 N8A29
Ul \
" &2 U=MEM2
nU2e— J N3B33 N8A34
LI%O—B—E—»nU:MEME
nU1 E>—_\
U2 2 - U=MEM3
U4 :>—_J N3B11 N8A38
ut |:>—_\
U2 2 U=MEM4
U4 ;P__/ N3B3  N8A40
Q FN
N3A25 N6B35
U=MEMGET®—RE  nQ[O—————>nFN
TSNML ——RE
nKDP >—|SE_
nSTEND m——SE Q FDP
N3A23 N6A28
3FDP
U=CLRENT®—RE  nQ|O————————>nFDP
TSNML RE
FN $FDP1
St



O—>nNST9

nNST13

4N12 nNST14

o 840 . sTomDaT
. e )
bosan UALIGN p—{ D42
UDAS A2
UMAS ST22 A3
¢ »—|B37
O—t=nNST3
ST22 ST1 A2
U= SQRTZ U=SQRT1 p=—{B36
W0 »—{B38
STo2 e {A2A
s U=SQRT2 p—]A25
¢ B3
an:;g ST4p—{C28
oTo nWoe—D38 |—
UMAS m—{D39
UMAS O—t> nNST4
T sT20—{C8
U=SQRT1 —1{B7 U=DIV=—D14
ST20m—{B8 U=MEMSAVE m—]A8
ST11 B9 STOB—{B21
U=SQRT1 m=—{B10 U=MUL —{A7
ST19m—{CT8 STOB—{B20
UADDSUB®—{D24  )—
ot e sTom—{C26
Wom T3 F54 D35
ST26B—C19 ST1 —{A20
UALIGN —D26 W0 m—1{B34
ST7e—{C20 U=SQRT1 p=—{B35
UALIGN 027 O—B=nNST5 nomlc
ST26m—{C28
ST W0 m—{D34
nBET F54 m—{D36
UDAS »=—{AT8
ST7e—{B32  )—|
o BETm—1{B33
UMAS m—{D20 nCe—AT4
STo2m{Al7  J—l
U=SQRT2 :w UDAS —]A19
sT20 O nNSTE U=ALLCLR—{C1
sT13
SToB—{C2
U=SQRT2
F54—|C3
sT28 O—E=nNST? STOB—D
ST26 UDAS AT
c
e STOB—{B1
STOB—{B2
U=SQRT1 p—{B3
DP=7415 Bm{A2
STOR—B4
U=SQRT1 p=—{B5
Wor—{Ca
ST2im—{D2  )—
U=MEMGET m—1{D3
U=CLRENT »—{B23
STOB—{B24
UDAS A )

Casio AL-1000 Calculator
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Yy

O—=>nNST16

ST26 B - —=nNST19
sT25

UDAS A4
ST19 B11
nWwo B12
U=SQRT2
DP 0 B13 O—=>nNST20
B14
ST24
nWo D8
ST9 C10
UADDSUB D16
BET
ST11
F54
ST9 C12
wo C14
UMAS D18
DP=0 D19
ST6 >
O—>nNST21
ST10L>
ST0
wo
ST4 |
DP=0
UMAS
UDAS A9
nBET B19  J—
ST7 B22
ST14
UDAS A10
ST20
O—>nNST22

U=SQRT2
ST3 B26
U=SQRT2 A13
ST7 B28
nDP=0 B29
U=SQRT2 A12
ST16 B27
ST16 B15
U=SQRT1 B16

O—>nNST24
U=DIV D9
STO

ST26

UADDSUB 34» nNST25

UADDSUB 11
O—=>nNST26
13
UDAS
ST16
UDAS
=>nNST28
17

vyvYyvy
== = 50f
- 20K
nNST1
nNST3
nNST4 ’I
nNST5 o 1 I ]
nNST6
nNST7
nNST9 ’I
nNST10 I
nNST11
nNST13 >—
nNST14 >— —
nNST16
nNST19 ‘)—(l)—
nNST20 ’I
nNST21
nNST22 —2;—()——
nNST24
nNST25 O—
nNST26 —O—1—
nNST28
N4B35 N5A3
nSD Q SE  Q}—Li
nSNXT1 SC
5R1 5L1
RE nQ RE  nQOo—#=nLi
N4B27  N5A5
nSD Q SE  Q}—eL2
nSNXT2 SC
5R2 52
RE nQ RE  nQo—=nL2
N4B33  N5A7
nSD Q SE  Q}—L3
nSNXT3 SC
5R3 53
RE nQ RE  nQo—=nL3
N4B29 N5B15
nSD  Q SE  Q—el4
nSNXT4 3C
5R4 54
RE  nQ RE  nQo—=nL4
N4B37 NsB25
nSD Q SE  Q}—L5
nSNXT5 SC
1S3 ! 5R5 5.5
S1+PORC RE nQ LCLR RE  nQjo—e=nlL5
n(TEND+PORC)




nL1 e—
nL2 —
nL3 —
nL4 —
nL5 p—i

N5A36 N4A31

L1 ]
nL2 p—i

nam— L0 N5B5  N4B5

nL4 p—]
2]
nL3m— 5G
n4m— LS ST
N5B7 N2B35
nL5 p— s
N4A39
—
N7B21
—on—p

N5B21  N6B9

N5A28 N4A36

N5A31 N4A18

Lee— 56 \[

nam] L16 ST6

5G

e % ST7
3] N5A20 N4A12

5G

e ST11
Lam—] N5A27 N4A29

L1 ] i)

e 8 sT13
Lam] N5A24 N4g23

2e o\

B 7 ST14
Lap—] N5A35 N4B25

Resistor on 5GL5 and U=MEMGET (fed by 3N2) is 20K,
consistency with others would suggest it should be 10K.

nL1 e—
nti ) Se——- T
an = N5A37 N4A27
—
0= N7B7
P
5GM9 ST16m
5N nST16
N5A9  NBA31
L]
L2 T19
15—
nL1 e
nL2
L3
nL4—| N5A29 N4A4t
15|
L]
13| T21
15—

ST24

ST26

ST28

N5A38 N4B17

N5A40 NBA32
5N3 nST28

Other State Destinations

ST3 (to DP Counter) ST19 (to GAM)
ST3 (to Arithmetic[2])
nST3 (to A,B Latch) ST20 (to GAM)

ST4 (to DP Counter)

ST7 (to BET)
ST7 (to DP Counter)

ST21 (to STEND,FNEG)
ST22 (to BET)
ST9 (to DP Counter)

ST9 (10 BET)
ST9 (1o STEND,FNEG)

ST26 (to B Latch)
nST28 (to Control for Arithmetic)
nST16 (to B Latch)

ST16 (to Arithmetic)
ST16 (to STEND)

Casio AL-1000 Calculator

Section: Control - State Decoding
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nST16 > N5A14 N6A29
|———a0—m——p=-nSTALNOMEM
ST6
ST10 —rt
ST13> o5 STCOPY
sT21 {5 —

ST16m
U=ALLCLR

N5A13  N6B17
a0——=—=nSTDGTINC

sTie
ST145

sT208
STt '

»-nSTDGTDOWN
NSA12 NBA36
ST4>—{5GM20
ECIIED, @ STFLIPRADP
ST19 =—{5GM21 N5A10 N6B15
L g ST19+21425
L5e— L3
L]
2] 56 ST7+11419
nST3 >
sTi6e—] 5o
U=MEMGET m—{ M3
N5B17 NBA26
sTi6e—] 5o nSTYFIRST
U=SQRT1 m—{ M14
ST16>— 5G
UDAS—{ M8 N5B35 NBA32
oo nSTM2FORY
B o ST13+14+28
e U
L2 \  ST19+22+26
fi<25 ook STPSUB

L5 >

(suppress loading of A latch from core)
(to A Latch)

(to B Latch)

(skip DP digit)
(to DGT Counter)

(doubled digit period number cycle)
(to DP, B Latch,
Control for arithmetic, Arithmetic)

(to GR flag, Q flag, A Latch)

(to Timing)

(to Control for arithmetic)

(DGT Counter counts down)
(to DGT Counter, Control for arithmetic)

(Flip Registers After Decimal Point)
(to Register Addressing)

(Start cycle with Y register instead of X)
(to Register Addressing)

(Use M2 instead of Y)
(to Register Addressing)

(some subtract states)
(to Control for Arithmetic)



U=MEM p»—y

U=MEMGET (to FN flag)
U=MEMGET (to CMCB, State Sequencing[2] )
U=MEMGET (to State Decoding)

N4A23

N4B13

#U=MEMSAVE (to State Sequencing)

N4A8

U=MEM1 m—{ $M1S FMUL —] somn
: NaAd1 —
| oM __gmred FN —a—
° f gmwhi N3A3 ZK%
o T UveM2e] Ll o T
M gmblu  N3B19 $M2S ||
L7x ” _TMEMSAVE
+ gmyel N33 — | nFOPe—]
° T U=MEM3 ] $cM3
M gmgm  N3B2S $M3S -
. : gmvio N3B23 2K%
L U=MEM4 ] | soma
(v M gk NoE2r s )—!
K
©4  gmbwn N3 2K%
"~ U=MEM1 ]
SMIA
2K$
T U-MEM2—]
= $M2A
2K$
T U=MEM3 ] N3B35 N4AT
= $MaA oo
2K$
T U=MEM4 ]
= SMaA
2K$
UDAS B
U=SQRT1 ] ST7—
ST20—
DGT1 | PCANT A4 N7A3s Naat1 DOTT ™
Al—] A8 ABA4
T8 ]
v e— N UoAS ]
WOm—| nDP=0
UDAS SE F54 p] SE
ST19 onsD  Q}—m-GAM $BET3)}——ISE  Q—=BET
c SC ST9 ]|
4GAM 4BET
RE  nQ> ST22e—RE  nQ|O—e=nBET

S1—]| \
UDAS soAue)

nWi

w2 NIOATT Neps0
nw4 N8A18

nW8

N10A3 N4A22

lO—a0————p-nW0

Casio AL-1000 Calculator
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n(TEND+PORC) m—RE

n(AC+PORC)—JSE |
U=END —SE
nPBe—SE ~ Q—=PC (to A latch & display)

8PC

1—RC
nTSFETCH®—O|nRD nQf0

s-nMEMACC (to T latch - STEND)

STSHIFT g

#-U=MEMACC (to T latch - STEND)

N3A4  N4A28

UADDSUB (to State Sequencing[4] )

N3A1T  N4A24

UALIGN (to State Sequencing[4] )
UALIGN (to Gamma flag)

CARCYINJ (to Arithmetic)

nCARCYINJ (to A latch)

NERT7 N7BS CARNOA (to Arithmetic)

™
e S
D

N6A42 N7A39
CAHNOBC (to Arithmetic)

GR

ST2DGT

nDGT1
FNEG

STPSUB
nSTDGTDOWN

N5B33 N6A36
CITSuB

nGR o Nead0 N7A33

nCARSUB (to Arithmetic)




200pF
G2 ::lD : DGT1
I N6B19  N8A15 :
nGR 20K % 6NOT [o :
N5B13 —
= LHDGTCLK
G2 200pF (toDP :
Counter) L : ——
nST2DGT 20K BNA3 : DGT
1 : 8.1 8A39 N3A37
200pF : RC : Nopt
S2 n4>—O|nRD  nQ|O—>n1 : 4
: RC :
470pF ! —olnf : LG
p : 2 nRD : 4
nSTDGTINC . : N7B33
St >—" . RB L
20K ' :
% 1 T N8A4! N6B37
L n2 | »DGT2
n8 B—| N7B9
: L
nTSDISP % DGCNTUP n3 N8B39 N5B9
: 4>— DGT16
nSTDGTDOWN 8> N7B17
DGCNTDWN : RC i
: 1>—O|nRD  nQO—>n2 :
' RC 12 3 4 :
00 0 0
3=—0pnfD 1000 :
bt 110 0 "
1110 nie
11 1 1 n4 t>—
o1 1 1 :
00 1 1 ;
00 0 1 :
000 0 16—
n2 >—
RC :
2>—0Q[nRD  nQjo—>n3 2>
RC :
4>—0[nRD s ¥
RB !
s
4 B
RC
3—0[nRD  nQ|O—>n4
n1>—O0|nRD nQs
RB

100pF

20K

100pF | 8NO1 [0— 8N&§_>0

20K

- »-DC8
88 : 8A27 N1A35

| #-nDC8
: RB n 8 : 8A25 N1A9
Casio AL-1000 Calculator T e s

Section: Digit Counter
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100pF

TSDISP+FETCHE—] NeA23 N2B3o '}
G2e—]| DPINCB 2I0K
T TSDISP+FETCHB—g———————
U=SQRT2 ] = ;o onte—
ST3m— DGTI— 2\2 Jo—g- i nec—| NaBa N9 o
DGTCLK —| G2 | T ;e N4B31
U=SQRT2 ] 1000F St e )
ST2DGT | PE 1w nSD  Q nw2 nSD  Q nwiae—QInSD  Q nw8 nSD  Q : : P!
sc sC sC sc : ' [
L] : : NBA14
GR— 2N9 T T T T : : —
U=SQRT1 ] — 2DP1 2DP2 2DP4 2DP8 : Peom o e rDP20
STOm I—] 1000F RE  nQjo RE  nQjo— RE  nQlo— RE  nQ ; :
DGT16m—] N5B23 N2B2g 3P TBe—] $DP1 l_ l_ —{RE I_RE b1
oo Nt ; ?
U=5QRT2 ] DPINCA 01 S1e—] W r ; "i = g DP=1 (to Carry flag)
ST7 ] % TEND Q L me—
DGT16m—] = ] | . i mee—|
oo N N--V-- R AR '
UDAS —] U=SQRT2 » o ‘ot n2 nd 4 ng 15—
: g N2B41  NB5
ST7 | ¢ 25— DP=7+15
DGT16m—] ; e
wase— N |
ST4m—|
DGT16m—]

Casio AL-1000 Calculator
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200pF

G2
20K
nST2DGT
200pF
DGT1 —]
20K
nSTFLIPRADP
TSFETCH
wo
DGT

X OPERAND
N8B23 N9B15
€ RSXL
N6B21  NBA22 nDC8 —
6NO2 fo—m——
S2— Y OPERAND [@2] N8B21 N9B13 RS
nSTYFIRST B—0] ocs
nPAB—RE
\[@2] N6AS5 NoB9 RSYL
nDC8 >—_J
\\ [@2] N8A33 N9B11 —RSYH
DC8 »—_J
nSTM2FORY ———————¢
U=MEM1 -
nXY — [@2] N8B19  N9B7 f—
nPA >—
nDC8 —
> N8B17 N9BS
rra— nl),fx € RSM1H
nTSFETCH SE PROGRAM STORAGE oas
nPWENB - nSD  Q PA (to A latch: L
SC ble DP /bit 8
] enable it 8) sRSM2 [@ W
nDGT" 8P nU-MEM2 XY ] @ N NoB3
RC REGISTERS nPA—]
8NAT JO nRD nQ =nPA DC8
TSFETCH N8A9  N7B31 I nDC8 B—
nPA (to Arithmetic:
n(AC+PORC) inhibit normalisation)
> N8B3 N9A15
Xy € RSM2H
nPA >—
DC8 —
U=MEM3
nXY — [@2] NgB5 N9A13 ASMaL
nPA >—
nPRSEL2 nDC8 —
nPWSEL2 U=MEM4
> N8B15 NOAT1
i P ”I),fx 2 RSMAL
PA SE nPA >—
nDC8 p—
nSD
SC $RSP2 ez
N8B7  N9AS
wQ r/ nXY»D@_-___>RSP2L
8PB nDC8 p—
nPAB—RC [@2] NgB9  N9A3
PRENBB—O[nRD  nQ| nXY s— RSP2H
PAB—RC ¢—————»=nPB (to PC flag) DC8—
PRENB B—OInRD BA12 N3A21 srept 2
U=END m—RE '—a0——os—==nPB (to FN flag) [@2] N8B11 N9A9
n(AC+PORC) —RE XY B>— RSP1L
nDC8 —
additional diode
between input Xy [@2] NgB13  N9A7 RSPIH
diodes and base
DC8 —

Casio AL-1000 Calculator
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@

@

(10)

(13)

(1)

(12

(14)



TSNML3 ———
FN s

nSTALNOMEM
nGR
TSFETSS o N8A6  N6A27 o N6A44  N7A14
DGT nALDMINH nALDMENB
TSDISP+FETCH
N
TSNML4 NGB25 N7A10
pet2 © T ALDKNCLK
G1
nMSENSE1
nKN1 nSD Q Al
SC N7A31 N1B9
7A1
B nQ|O- Al
N7A29
¢———  O|nSD
nST2DGT GR (load B latch) "MSEuﬁﬁg' fsCD q 2
s2 ::NSAGS NoB27 SC N7A15 N1B11
G2 72
nS3 nGR (load A latch)
N6A15 NSB31 B_nqo »-nA2
nS—— —
so—il ? —::M
ﬂl N7A13  NiB5
v |
I
II .
el %~: B nqlo Ad
Note: Curious connection PA NBAT7 N7A7 nKDP m—0{nSD
between resistor-cap-diode DGT2 o SC
junctions of T and RE inputs G1 10K ALDDP L—————0QInsSb
on GR flip-flop. 1 NMSENSES m—SC
Would appear to be a board nKN8 B—O| QSK‘D Q A8
design flaw which turns out N7A3  N1B3
to be of no logical 7A8
consequence.
B nQ|O- #-nA8
TSNML+FCT
nST2DGT TSNML+FCT
nsT3 E_ Nes N7ap S60PF 50K nST3
nCARCYINJ —"—"—|AC|_H GR
nGR 20K

TSNML+FCT

F54
ST26
(from Mem Sense) Gip

$BC1 6
Nag Jo—o——=—]

nSG
$ABC1 B .
nG2

Casio AL-1000 Calculator
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N6B7  N7A8
BCLR

N6B3 N7A22
nBLDMENB

° N10B41 N7A40
—a———
BLDKRCLK

o N5B37 N7A42
nBLDFIVE

470pF

SE
$————Q|nSD
nMSENSE1 m—SC
nKR1®—QInSD  Q|————=B1

sC

781

B1

¢——Q|nSD
nMSENSE2 m—SC
nKR2 —Q) rgiD QF———B2
S

782

B
@

nQO———=nB2

SE
¢———q|nSD
nMSENSE4 m—SC
nKR4—OINSD  Q———=B4
sC

7B4

B4

L——QnSh
nMSENSE8 m—SC
nKR8 B—Q) rgiD QF——B8

S

788

nQ| nB8
N7A5

E]
@

50K

20K



nCARSUB b

I

bo_l
CARNOA
N3

Page: 20
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At —] $A13
N3
NZBIS N2B23
nA1 p—{
CARNOBCB—————— ¢ o i) $A14 JUN
SA12 )= N10B23
Y L 0823 |
CARNOBC CARNOA nCARSUB| Function sats
0 0 0 W=A-B-C
0 0 1 W=A+B+C U’g/'\rg $ACONSTY
0 1 0 - Al —]
DGT16
0 1 1 W=B+C st
1 0 0 W=A 7 F54
1 0 1 WeA NO14)O ac ST16 $ACONSTS
nTRUNC
1 1 0 W=0 nAT B— $A17 DGT2
1 1 1 W=0
U=SQRT2 A2 S s2e—] N7B29 N2B27
oT3 N2B39  N7A17 ) ; e
Pt ARCYINJ3 ‘ N3A33
nA2 ] D | sas22 9
o $A24 nS2 >— N10B29
TSFETCH—{ ™\ Naas N7A2 pom| 9422 L : C o
DGT1 —] ARCYINJ1
_/ $A25
N7B13 8 :
TSDISP+FCT I— ARCYINJ2 82— $AS41
N6A33 § St 1|
: o
CARCYINJ»—{ W A2 a6 :
> nS2 ] $AS42
FDP — o
NO16, nAC2 nS4 7
ST2DGT— nA2m— $A27 ) :
nGRe— : I__ $AS43
CARSUB ;
nGR —o
P Adp—] $A23 o N7BS5_N2B29
e nB4 ™S5 nCARSUB $AS44 — oAt
—
nA4 p—|
JAC2 7 sAd4 o N10B27
$Ad2 ) —4 || shs4s
NTBIo NeAS B4 L S4t—]|
$A45 ) :
N7 NaBIT oot $AS81)
6 |
M= s 3
Nég . N7B37 N2B31 e
c nAC4 S2E>—| $AS82 N
nAd —| $A47 S4— o
s8] N10B25
A8 —{ $A83 ) f
Bon st $AS83
NAY S8
nA8 — ;
$A84 ) ;
$A85 )
NA2 Jo4
A8 »@ wc<_—|
Casio AL-1000 Calculator oNomAGE T
N
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1K
nG2 p—

100pF

1K
nG1e—

200pF

T

200pF

10K

9N1

10K

V+20

T
PT-

16M4

Xt NeAB N10A33
RSXLI—i (97 + Mxe_ N9B29 N10B21
RSML —i [9E%5] © MX3_ N9AG  N10A35
RSXH m—i} [9ET0] . MX4_ NoB31 N10B19
RSM2H — [9E22] + MX5s_ N9Ad N10A37
RSYLI—{ [9ET ] . MX6_ N9B35 N10B17
RSM2L i} [9ET9] . MX7_ N9B41 N10A39
RSYH —i} [9Ea ] . MXg_ N9B33 N10BI5
RSM1H — [9ET6] . MX9_ N9B39 N10A41
RSMIL i [9ET3] + MX10_ N9B37 N10B13
RSP2H —i [9E40] + MX11_ N9A16  N10B3
RSPLI—} [9ET] » MX12_ N9A10 N10Bi1
RSP2L— [9E37] 1 xig  NoA14 N10BS
RSP1H —i [9E3A] + MX14_ N9A12  N10B9
V20
_M_E
DGT1.9 —KH i MY: N9A27 N10A19 00-0-€ ,
DGT2.10m—} [9E45] © M2 NoA29 N10A17 &4
DGT3.11 i [9E49] . M3 NoA31 N10A23 ¢
DGT4.12m—} [9E52] + MY4 NOAI7 N10AZ1
DGT5.13m—} [9E55] © MYs  NoA19 N10A27
DGT6.14 i [9E58] . MYs  NoA21 N10A25
DGT7.15 i [9E6T] © M7 N9A23 N1OA31
DGTB.16 m—ri [9E64] . M8 NoA5 N10A29 ¢ a
CORENEUTRAL N9B27 N10B7

Casio AL-1000 Calculator

Section: Memory Address Drivers
Rendition: 2015 Mar 13
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Address lines flow through all 4 core planes
(only one shown).




200pF
nG2—] 10N5 Jo—
20K
€367
[l
nW1e—
2K
€367
[l
nW2 p—
2K
€367
[l
nW4 p—ry
2K
€367
[l
nWg
2K

INHIBIT
LINES

Casio AL-1000 Calculator

Section: Memory Inhibit & Sense
Page: 22 Rendition: 2015 Mar 13

SENSE
LINES

300pF
nG1—] 10N15 jo—a

20K

nS1
St

S2
nS2

S4
nS4

—-G1p

N10A13 N7A38
10NA2 JO—an o nMSENSE1

N10B35 N7A30
10NA3 JO—ao o nMSENSE2

N10B33 N7A20
10NA4 JO—an o nMSENSE4

nS8
S8

10K

.||;| E

N10A15 N7A9
O—ao o nMSENSES



100pF

A—]|

20K

100pF

A2m—]

20K

100pF

A—]

20K

100pF

As—]

20K

G2

1D1

nQ

25—
n4 —

lo—=snt

n1|:>—

1D2

nQ

o—n2 15—

n2 —1|

1D4

nQ

n1|f>—

lo—s>n4 -
: 4—

15—
25—
40—

lo—z>n8

n1|f>—

T ILIT)

nPWENB p—

Casio AL-1000 Calculator

Section: Display
Page: 23

Rendition: 2015 Mar 13

10 of
C284

0K

30K

=)
=

10K

100pF == 30K

0K

DGT1.9

nDC8

=]
Q
&%

DGT2.10

DGT3.11

DGT4.12

DGT5.13 b

DGT6.14 -

DGT7.15 >

DGT8.16

DIGIT 15/16

DIGIT 14

=N = =N = =R A= = =
T

(MSD)

—=>0D15+16

7 DIGITS 13 '}
101(LSD)

8
A
Wy

5K 2

0.05
250V

NEC
LD 866

A549A

V480
Y

100K

4K

13579
4

0K

30K

0K

T R T S Y S 1 Y S T (T 1)

30K P

<
&l
&

Note: output resistor
on this OR gate is
50K.

N2B1 N1A23

— (negative)

PRENB

V+80

N1A5

100K
G284

N8A10 N1A7 20K
| ——— 80— 08—

bwn-red

RETURN 50K

RETURN



117
VAC

REPLACEMENT
POWER SUPPLY

- POWER -

Transformer
from dismantled
HP 2912A
reed scanner

Casio AL-1000 Calculator
Section: Power Supply

Page: 24

v Rt Rb 1 P(Rb) Y 1 R P
-6 Reg calc 6 120 456/  0.010]  0.049| |+200 use 202| 0.00625 1.26
-20 Reg calc 20 121 1815, 0.010/  0.194| [+20use 20.2{  0.245 4.95
+12 use 12, 0.645 7.74
-6 Reg calc 5.81612 121 442 0.010f  0.047| |-6 use 5.8/ 0.0286 0.17
-20 Reg calc | 19.9483 121 1810/  0.010{  0.193| [+20 power reg 4.8 0.245 1.18
8.11983 121 665 0.010{  0.071| |[+12 power reg 4i  0.645 2.58
-6 power reg 10.2; 0.0286 0.29
-6 Reg calc 5.96891 121 592/ 0.008! 0.041 18.17
2000
+200V bleed 200/ 0.0002] 820000 0.05
-20 Reg calc | 19.6901 121 3570, 0.005. 0.102| |+80 divider 80.0
3570 36.0{ 0.0013 27000 0.05
44.0{ 0.0013] 33000 0.06
+200V divider | 200.0
114.3]  0.006{ 20000 0.65
42.9!  0.006 7500 0.24
42.9]  0.006 7500 0.24
IS E St S SRR E ettt S SRS E S S S S it ) V4200
. Supply Volts mA
! 01 AMP V+200 202 6.25
' QN1A43 V+80 79.8 1.1
' orange
300V V450 44.2 0.23
' V480 V480 V+20 20.2 245
. V412 12 645
' bown N1B3S V-6 582 286
! %6 1 <80V
: J.1 P
47 VAC FG} _I_wov 27KEE : ' V+blu
8 ; : !
S e N2A44
> ‘RS : +45V V+20
= f ?N9A43
f V420 V420 V20 V420 V40
Lo IN3A44 IN&AM N9A44 Imom
P green
L ’ T 20V
=120 ;R4 ' *
L 1500 Co
=05W P
;o Ton
ook ] i Y Jelow T IN1A1 INZAZ INSAZ IN4A2 INEAZ INSAZ IN?AZ INBAZ INQAZ qmom
L2200 i ; ‘R3S, 12V
TV Lo 1 o
L black . . i . . . . . .
L R GND
= ' i iN1B43 iNZBM N3B43 iN4B43 iN5B43 iN6B43 iN7B43 iNatha iN9B43 imoma
Zuss ) : N2B43 NBA26
2L 100 =':12011 '
35V = 1 ! i
T N MBS T : VLZ’J"
. imm iN2BZ iNam imm iNSB1 iNBB1 imm iNam imom
I Y I X s Yo X I X Yo
TV Tov T2V T2V T2V LoV T2V T2V 25V T osv
V0 V420 V420
A =L 0001 T X Xo
T T Tav Tasv Tov

Rendition: 2015 Mar 13




N1A
| 1|V+12 G2
| 3 |FNEG DGT1
| 5 |RETLAMP nKR1
| 7 |RETURN nRND8
| 9 InMB8 nRND7
|[11/MDY6 nRNDO
|[13/MDY7 nKN8
| 15/MDY5 nKN1
|[17/MDY4 nKN4
119|- nKN2
|121)- nRND6
|23/DPb nK1
|25|DPa nk2
|27/MDY1 nK3
|29/MDY2 nK4
|31/MDY3 nK5
|33/MDY8 -
|35|MB8 nKé
|37]- nK7
|39/DP=0 nK8
|41/nPWENB nK9
|43 V+200 DPa
N1B

| 1|V-6 DPb
| 3 |A8 nKSUB
| 5 |A4 nKM1
| 7 |- nKM2
| 9 |A1 nKM3
[11/A2 nKM4
113/G2 nKMUL
|15/- nKDIV
|17]- nKAC
119|- nKKC
|121)- nKSQR
| 23|~ nW1
|25|- POR
|27|- nW2
| 29]- nW4
|31)- nWs8
|33|- U=13
|35|- ST3
|37|- DP=0
|39/V+80 ARCYINJ3
141)- DP=7+15
|43/GND GND

N2A

[e- BT >NENI V)

‘QO\IO'I(A)—*

11112

13|14

15|16

17|18

19120

21|22

23|24

25|26

27|28

29|30

31|32

33|34

35|36

37|38

39(40

41|42

43|44

=
N

© N o e =
= w
S|® o[~ |™

11112

13|14

15/16

17|18

19

21|22

23|24

25(26

27|28

29|30

31|32

33|34

35|36

37|38

39(40

41|42

44

V+12
n(TEND+PORC)
TEND
S1

TB

nTD
PORC
nS1
n(AC+PORC)
S1+PORC
nKR2
nKR4
nRND1
nRND2
nRND3
nRND4
nRND5
nKR8
nKO
nKADD
V+blu

V-6
nKDP
nKCHS
nKNP
nKF8
nKF1
nKF4
nKF2
nKFP
PORAC
nPREXEC
U=STPEND

nPRENB (not used)

DPINCA
DPINCB

ST

UALIGN
FNEGSET
U=13
U=CLRENT
U=ALLCLR
U=END
U=MEM
U=STPEND
nKDP

nPB

FDP

FN

S2
M4ACC
nW4

nW2
UNUL
nDGT1
M1ACC
M1MEM
M2ACC

© N |0 (W=

11

13

15

17

19

21

23

25

27

29

31

33

35

37

39

41

43

41]
43

V+12

UADDSUB
FNEG

F54
n(AC+PORC)
ST9

nKCHS

TSNML

nSTEND
PRENB

n(TEND+PORC)

nTD

nKF8
PORAC
nWs8
nULDINSTR
nKF4

nKF2

nKF1

nWi1

V+20

V-6
U=MEM4
DP=7+15
S1
U=SQRRT
U=MEM3
UMAS
UDAS
UFCTREQST
M2MEM
U=MEM1
M3ACC
M3MEM

| 27|M4MEM

U=DIV
U=MUL

| 33| nU=MEM2

nMEMACC

137|U=MEMGET

U=MEMSAVE
U=MEMACC
GND

nSTEND
FNEGSET
nMEMACC
A8A4
n(TEND+PORC)
A1

ST19
U=ALLCLR
ST21
U=MEMGET
U=CLRENT
ST16

ST11

STO

TB

ST3
ST20

N4A

[e- BT >NENI )

‘QO\IO'I(A)—*

11

110]

13

14

15

16

17

18

19

V+12

S1

nS2
U=MEMACC
DGT1
ST7
U=DIV
UMAS
ST5
ST24
nWo
UALIGN
F54
UADDSUB
Wo

ST26
UNUL
ST4

C
U=SQRRT
ST9
DP=7+15

V-6
UDAS
ST1
ST22
U=13
nC
U=MEMSAVE
U=MUL
ST28
ST6+10
ST25
ST13
ST14

| 27| nSNXT2

nSNXT4
DP=0

33/ nSNXT3

nSNXT1

37| nSNXT5

|43 GND

nSNXT1
nSNXT2
nSNXT3
nST16
ST2DGT
nSTDGTINC
UMAS
UDAS
U=MEMGET
nDGT1
FNEG
TSNML2
ST11

ST20

ST5

ST26

ST14

ST16

N5A

[e- BT NENI V)

11

‘QO\IO'I(A)—*

110,
12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

4

N

43

4

IS

HEHANEANARRENEEE

=
a
W

V+12
S1+PORC
nS3

STSHIFT
nSTFLIPRADP
nSTDGTDOWN
nSTALNOMEM
nSTDPONLY
U=ALLCLR
ST7

ST24

ST13

ST19

ST4

ST21

ST22

ST25

STO

ST28

nST28

V-6

ST9

ST1

ST3
DGT16
U=13
DGTCLK
nSNXT4
nSTYFIRST
U=SQRRT
nST3
DPINCA
nSNXT5
GR

DP=0
nGR
CITSUB

| 35/nSTM2FORY

nBLDFIVE

|39/ST6+10

n(TEND+PORC)

|43 GND

Casio AL-1000 Calculator

Section: Connectors 1-5

Page:25

Rendition: 2015 Mar 13

Note: Bold-faced expressions are signal source.




nS1

S1

nS2

nS3

nG1

nG2

G2

nGR
CARNOA
ARCYENB
TSNML2
DPINCB
nALDMINH
nSTALNOMEM
nST16
GR

TB
nSTEND
nTD
TC

N6A

[e- BT >NENI V)

:‘m ~N oW =

110,
12

13

14

15

16

17

18

19

36

1]
|43

V+12
nDGT1

POR
n(AC+PORC)
nSTDPONLY
UFCTREQST
TEND

S2

PORAC
PORC

G1

GND

FDP
STSHIFT
nST28
DGT1
CITSUB
ARCYINJ2
nCARSUB
CARNOBC
nALDMENB

V-6
nBLDMENB
ACLR
BCLR
nST3
TSNML
nPREXEC
nSTFLIPRADP
nSTDGTINC
DGTCLK
QT
CYCLK
ALDKNCLK

| 27|nTSIDLE

ST2DGT
PRENB

|33|ST

FN

137/DGT2

nKNP
nKFP
GND

A8
(nB8) -
ALDDP

nMSENSES

A4
A2
ARCYINJ3

(nA1) -
A1
nCARSUB
A8A4
ARCYENB
CARNOBC

17

B2 e[ ole]-]

N
~

1]
|43

=z
~
W

V+12
nKDP
ACLR
BCLR

| 10| ALDKNCLK

nKN8
nALDMENB
nKR8

nKN4
nMSENSE4
nBLDMENB
nKR4
ARCYINJ1
nKN2
nMSENSE2
nKR2

nKN1
nMSENSE1
BLDKRCLK
nBLDFIVE
nKR1

V-6
CARNOA
nTRUNC
ST16
DGT2

F54
ARCYINJ2
nWi1
DGT16

- (pre-norm carry)
ST3
UMAS

S1

|27|CYCLK

nW2
nPA

|33/ nDGT1

nW4

137/nws

(o]
nC
GND

U=END
n(AC+PORC)
nPRSEL2
nPWSEL2
nPA
nPWENB
TC

DGTCLK
ALDDP

nMB8
MB8
U=MEM1
nTSIDLE
RSYH
RSYL
DGT1
nDGT1
DGT2
DGT8.16

N8A

[e- BT NENI V)

‘QO\IO'I(A)—*

11

110]

13

14

15

16

17

18

19

21

23

25

27

29

31

33

35

36

37

39

41

43

V+12
nULDINSTR
nALDMINH
ARCYINJ1
RETLAMP
nPB

DP=0

nTD

Wo

G1

QT

PRENB
nSTYFIRST
S2
U=MEM
nSTM2FORY
nU=MEM2
nSTDGTDOWN
U=MEM3
U=MEM4
RSM2L
V+20

V-6
RSM2H
RSM3L
RSP2L
RSP2H
RSP1L
RSP1H
RSM4L
RSM1H
RSM1L
RSXH
RSXL
DGT7.15
DGT6.14
DGT3.11
DGT2.10
DGT1.9

35/DGT4.12

DGT5.13

139/DGT16

S1

|43 GND

(V+12)
RSP2H
RSP2L
RSP1H
RSP1L
RSM4L
RSM3L
RSM2H
mMY4
MY5
mMY6
mMY?7
mY8
MY1
MY2
MY3

‘QO\IO'I(A)—*

11

13

15

17

19

21

23

25

27

29

31

33

35

37

39

41

43

V+12
MX5
MX3
MX1
MX12
MX14
MX13
MX11
nG2
DGT8.16
DGT7.15
DGT6.14
DGT5.13

RSM2L
RSM1H
RSM1L
RSYL
RSYH
RSXH
RSXL
DGT4.12
DGT3.11
DGT2.10
DGT1.9
nG1

| 27| CORENEUTRAL

MX2
MX4
MX8

|35/MX6

MX10

|39|MX9

MX7

|43 GND

N10B

V+12
nWo0

nG2

wo
nMSENSE1
nMSENSES8
MY2

MY 1

MY4

MY3

MY6

MY5

MY8

131|MY7

MX1

| 35/Mx3

MX5
MX7
MX9

|43]v+20

V-6

MX11
MX13
CORENEUTRAL
MX14
MX12
MX10

MX8

MX6

MX4

MX2

nW1

nWs8

nW4

nW2

nG1
nMSENSE4

| 35|nMSENSE2

F54

|39/5T26

BLDKRCLK
GND

Page: 26
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Note: Bold-faced expressions are signal source.



