/MB3

D 10_pevice_seLEcT

E8/T Maodifications

)
U3A 13 Signal labels FETCH_CYC and EXECUTE_CYC are incorrect.
1 2 1 U10A 12
) me3 [ >0 @, Drcia (1) They should be labelled T0-11 and T12-23.
7404
- 2 7410 Disconnect S2-9 and T12-23 from U10C.
ul4cC
5 6 IMB2 L Signal T14-21_2 becomes T10. Total UL for T14-21_1 goes from 2 to 4.
L vB2 D— 4‘>C 10 _U10C 8
‘ 7404 Dreva - 30) 10 10 U15D
] 9 u10C 8 9 8
U14B 7410 o1 {>C D110 (12
/MB1 - 7404
(K) MB1L [D>— —3i>0 4 1 7400 .
‘ 7404 2 RST
U15A 6 RAL (29) For 74 series only, replace U20 with 74H04 or 74S04.
4 D /RsST (25)*
5 7420 For 74 series only, replace U1 with 7440. VCC
R6 2K2 ‘
3
u1i0B o .
- O-—Dac (29) E8/D Modifications
@) mBo [D>— 517210 U7C needs to be replaced with spare gate U14A.
13 U14A
1 2
U11A ot —D@— I0_CONTROL
1 OL2—DrcuL (2 7404
217310 (was U7C)
EXEC.Q7./MB4 i1 Signal labels /(Q7+EXEC.MB4) and /(Q7+EXEC).MB4 are incorrect.
u1icC
10 08— DyemL oy They should be labelled EXEC.Q7./MB4 and EXEC.Q7.MB4.
9 7410 U14B, U14C and U2A are spare gates. New part is U15 7420.
= U10 and U11 7400 need to be deleted and replaced with 7410 as to left.
1 JU2A 12
EXEC.Q7.MB4 ‘ Disza (@) Disconnect T14-21-1 from (10) and connect T14-21 to T14-21-1.
— 2 | 7410
‘ LO = EXEC.Q7./MB4 List of New Instructions
10
u7c 8 HI = EXEC.Q7.MB4 703 RLL (rotate link left through AC register)
9 ISMA(26) oQ _
00 CLA = LO.MB3./MB1 707 CML (complement link)
13 CMA = LO.MB2./MB1 713 CLL (clear link)
12 RAL = LO.MB1./MB2./MB3 717 CLL.CML (set link)
U158 8
10 RAR  (25) IAC = LO.MBO./MB1 723 RLR (rotate link right through AC register)
9 7420 CLL = LO.MB3.MB1 727 SNL (skip on negative link)
3 CML = LO.MB2.MB1 733 SZL (skip on zero link)
— 737 SZL.SNL (skij
4 |u11B N\ 6 Dt @) SZA = HI.MB3 (skip)
5 7210 SMA = HI.MB2
RAR = HL.LMB1./MB2./MB3
SKP —
u12D 11 /(T14—21.SKP) @8) HLT = HI.MBO./MB1
9) T14-21 [D—
IMSLIMP D /(T14-21.0MS+IMP))  (17) Small World Communications Project: EDUC-8L

* = New Connection
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E8/A Modifications

U7C needs to be replaced with spare gate U4B.

Disconnect AC7 from U1.P3

E8/P Modifications
Disconnect /(T14-21.(JMP+JMS)) from U12E.

U7C and U12E are spare gates. U4B is spare FF.

ZA = IMBO0.(AC=-VE) + MBO.LINK
ZB =/MBO0.(AC=0) + MBO./LINK
ZC = MBO + /(RAR.T13+RAL.T1)

Disconnect T1 from U1./CP2 and U3./CP2. U12E (14) T1 MLNC 8 RLI = MB0.(RAR.T13+RAL.T1)
1" 10 RAL 9 [(RAL.T1)
Disconnect RAL from U6C. *29) RAL [ {>O 1
7404 7400 SMA UL1A
U4B, U5C and U6C are spare gates. ZA 2 O°— I(SMA.ZA) 1x7400
Disconnect /(RAR.T13) from U13B. 1x7401
8 ) 7400
RAL  — 5C 10 BBUS @) Disconnect AC = -VE from U11A. 7B 1x7405
9 - ) U11B \ -6
Disconnect AC = 0 from U11B. .. [(SZA.ZB) 1x7412
7401 SZA
1 Output 1 Input 7400
U3 vee 14371081030 1x74157
74LS: 625 to 17083 ohm
2{po ol —Dacr ® R3 47K u1s (15)  /(T2-9.(TAD+AC+CMA)) D—
S k1 o1& Dace @ H) ac=ve D—20a A a9 gr20is7) D—2 1138 ac
U16A
4., 02 |- Dacs () 1 {>O 2 (16) AC=0 M 108 Py (22)  /(T14-21.SKP) %
zc 7420
S 1ps ab— Dacs m 7405 14 1 oc zc |2 9
RLI
IABUS — 11— ps u4B e ) - S 01eA N1
6 12 9 LINK 3 5 O D ABUS @)
PE LINK.D —=—D Q= 1A
9 11 8 LINKB 6 7401
cpP1 LINK_cp —11 I~ cp 0B 1B
uU16B Disconnect GND from pin Q.
8> cp2 0dsp 183 e 3 4
13 10 —3>04 Dunk ©
7495 —= cp 11D 7405
VCC 6 Loads ‘ D N
4 7474 *(P) MBO S
R1 Ky T 15 4 Output 1 Input vee
qE 74: 337 to 2260 ohm RS 15K
U1 r ) 1 = GND 74LS: 625 to 4881 ohm :
RAR.T13 17A 74157
21po Q2 —Dacs ™) 2 O 2
. N [(RAL.T1) 4 U198 6
P1 Q1 Dac2 7400
3 Output 1 Input CML
41 p2 o Dact ® For 74LS optionally use 74: 337 t0 2975 ohm ‘ 11 Y16E 10 S a1z
s 10 VCC  74LS: 625 to 6406 ohm /cLL — —DO—‘ oL g
P3 Q3 —>aco ) R1=0R R4 18K 7405 18C \~10
1 R3/R5/R6/R7 = 8.2K T vee 9 F
DS R4 = 3.3K R6 7K
6 RS = 2.7K U16C 7401
PE RLI —2 6 ‘ RLI —1L
9 R7 7K 18D 13
cP1 4 7405 12 O
8 *32) e D CLL+CML ®) BBUS [
—>cP2 1, 7401
‘ *G) /eML [
TAD+IAC — LINK_D
7 110 D—2 CARRY 7412
®) /TAD [ TAD+IAC

1 Output 2 Inputs VCC
74:379 to 7121 ohm
74LS: 660 to 14643 ohm RS 3.9K
u4B
/(MCPB.SHIFT_RIGHT) 3 4
7405
For 74LS optionally use
RS = 82K " v (was U7C)

(F)

nac

CARRY_D D 2
CARRY_CP —3—>cp o8 p&—rcarry
ISET_CARRY —4 sp
® [rov12) D—2dco * = New Connection
7474
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E8/C Modifications

Disconnect T14-21 from pin E8/D(10).
Disconnect GND from pin E8/D(32).

E8ME/B Connectors

- VvVCC

E8/F Modifications

—JEXT_DEPOSIT

J12
1 Add LED for LINK next to AC7.
P1
i; GND po |2 vce D45
P3
5 P44 A-BUS
|0_DEVICE_SELECT P5 6
P6 10_GATING
/CLR_IOT_FLAG 7 1p7 s .
P8 SKP_ON_IOT_FLAG
skPM —2] pg ) )
P 10 McPB Replace EDUC-8 E8/F 10K SR pullups with 3.3K resistors.
JIOT SHIET 11 P10 For 74 with 1 output and 3 inputs: 433 to 6351 ohms
= P11 12 aco TO 10T For 74LS with 1 output and 3 inputs: 699 to 12812 ohms
T13 13 P13 P12 — = For 74LS optionally use 6.8K pullups.
14
T _15 o1 P14 |——T29 -E VCC s 33K <ro
16 L J D
ISHFM —17 ] py7 P16 [CLRM ‘ RA6—3.3K D sr1
18
mos 19 oo P18 T22.5 ‘ RAT—RB3K b op)
- 20
FETeH —21 | poy P20 OPR_IOT ‘ RAB—33K 1 s
22
P22 —==—EXECUTE
MEMORY_ENABLE 23 | o o o }&(:l%[) SR4
p24F———/RST
SRO —25 ] po5 26 | RS0 3.3K SR5
P26 —SR1
sr2 —27 | oy e R51 3.3K SR6
sra 22 f pg P[5 RS R3Kpy ory
Sre 31 P30 [—30—SRS
P31 32 For paper tape reader C5 needs to be changed.
P32 GND See Electronics Australia, March 1975, page 66.
= Have R = 22K and C =1 nF, RC = 22 us.
EDGE32 For 74 with 1 output and 1 input: 337 to 8103 ohm.
For 74LS with 1 output and 1 input: 625 to 17083 ohm.
J13 Choose R = 4.7K and C = 4.7 nF. RC = 22.09 us.
SR7 —1 A ) vce
3 BI—=—<J /EXT_LFA For 74LS optionally use 7K
P M
5 =2.7n c5 | |4.7nF
IMS —— E = ﬁ
. el e RC=22.14us Lono
¢ | 8
9 H For JEXT_LA have R=10K and C =100 nF. RC =1 ms.
-—1J 10 For 74 with 1 output and 2 inputs: 379 to 7121 ohm.
11 K For 74LS with 1 output and 2 inputs: 660 to 14643 ohm.
L M 12 B3 Choose R =3.3K and C = 330 nF. RC = 1.089 ms.
mBa — 1y . vee
15 P For 74LS optionally use 3K
-/Q 16 \g7 R53 = 8.2K
2 L - C s
EDGE16A =984 ms GND

T VCC
R

U2
Disconnect T14-21 from pin E8/T(12). 4
I0_DEVICE_SELECT I0_DEVICE_SELECT
Ul
3 10_GATING |-2—10_GATING
T22.5 T22._5 5
8 CLR_IOT_FLAG [p->—/CLR_IOT_FLAG
T0 50— /T0_5 7
- 11 SKP_ON_IOT_FLAG SKP_ON_IOT_FLAG
MCPB MCPB 10
12 cML p=—remL 4
T10 |—5—T10 % 1
14 I0T_SHIFT P——/IOT_SHIFT
TI3|——T13 B 16
15 OPR_IOT OPR_IOT
T29f——T2-9 -
16 MEMORY_ENABLE |—23— MEMORY_ENABLE
T1 T1 29
21 RAL Jp-=2—/RAL
FETCH FETCH 32
23 CLL p—==—/CLL
EXECUTE |——— EXECUTE £
25 JMS p——/MS
RST P=—/RST 4
P pE—namp
ESL T
ESL_ D
U3
mBo |—-— mBo
MB3 M__ mB3 Disconnect D-BUS from pin E8/P(7).
N Disconnect GND from pin E8/P(32).
MB4 MB4 Disconnect GND from pin E8/P(Q).
R
MB7 MB7 U4
ES M s T10 —Td7110  LNKP—DImNK 4
Us « RAL 22 Al
EACO_TO_IOT L lcll =32 o
ESL_A « fome —Sd e
« MB0 —F— mBo
E8L_P
J14
P1 1 /CLR_IOT_FLAG Disconnect /CLEAR_IOT_FLAG from pin E8/IOT(7).
2 /CLR_IOT_FLAG_J Disconnect SKP_ON_IOT_FLAG from pin E8/IOT(8).
P2 — = Disconnect /IOT_SHIFT from pin E8/IOT(11).
psl3—/cLrm
— 15 U6
piL—skp_on_ioT FLac L] cLear 0T FLAG
P2 2 SKP_ON_IOT_FLAG_J 8 SKP_ON_IOT_FLAG
p3l2—skpm —2d 107 _sHiFT
- J16
—1 1 E8_IOT
p1 NIOT_SHIFT
2 /IOT_SHIFT_J Jumpers in upper position (A-B) without EDUC-8ME.
P2 = = Jumpers in lower position (B-C) with EDUC-8ME.
p3|—2—/SHFM

* = New Connection

1 LK ppus
R—ZQ:I%B-BUS

MC-BUS
R4 33K p.gUs

No=2, lol=0.1mA, VoI=0.45 V: 74 li = 3/3 UL: 429 to 7334 ohm;

For 74LS optionally use

R1/R2 = 2.2K
R3=1.8K
R4 =4.7K

No=5, 74 li = 3/3 UL: 433 to 1715 ohm; 74LS li = 1.5/0.75 UL: 699 to 3661 ohm

No=6, 74 li= 1.4/2 UL: 379 to 1510 ohm; 74LS li = 0.9/1.25 UL: 792 to 3223 ohm

No=6, 74 li= 2.4/3 UL: 433 to 1472 ohm; 74LS li=1.4/1.5 UL: 848 to 3125 ohm

No=1, 74 li = 3/3 UL: 433 to 6351 ohm; 74LS li = 1.5/0.75 UL: 699 to 12812 ohm

—JEXT_LA

(E8ME)

74LS li=1.5/0.75 UL: 324 to 7885 ohm (EDUC-8)
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T VvCC

1 Output 2 Inputs

1 Output 1 Input
74: 337 to 8103 ohm
74LS: 625 to 17083 ohm

74:379 to 7121 ohm R2 3 12 — 4
74LS: 660 to 14643 ohm ACBIT0 —=]ac BIT O A-BUS A-BUS
o ) ! T1 15
This logic disables E8/IOT board for MEA instructions. T1
) U1A 9K R.7K Tog 14
Note that pin labels | and O are not used. 1 {>C 2 CLR_IOT_FLAG 3 T2-9
U7A 1 13
U ESD uiB 10
6 /CLR_IOT_FLAG 3 4 ISKP_ON_IOT_FLAG 7401 MCPB —=—> vcpPB
CLR_IOT_FLAG JCLRM 7
11 NIOT_SHIFT 7404 6 CLEAR_IOT_FLAG
IOT_SHIFT ‘ ‘ vic U7B 4 ‘ /SHFM 11
7 SKP_ON_IOT_FLAG 5 6 IOT_SHIFT 5 IOT_SHIFT
SKP_ON_IOT_FLAG SKPM s
E__NMS 1 7404 7401 SKP_ON_IOT_FLAG
ms 5A 3 JMS+IMP 1 MB3_B —2
E JIMP 2 U6A 3 _B —>|0_DEVICE_SELECT
JMP
16 OPR_IOT 7437 2 MB4_B 5110 cating
OPR_IOT | 4 7408 ESIOT
5B UlD
I0_DEVICE_SELECT [—4—/MB3 5 .O D/MB30 9 {>O 3 TS5 13 b1
[] U1E UBA
10_GATING |->—MB4 7437 7404 1 |usa 12 11 10 2 3 [EIFL
23 MEMORY_ENABLE 10 {>O Enable Instruction Field Latch active low
MEMORY_ENABLE 5C 5 Q> 7404 7437
O D mMB4oO 7410
ov 9 /SQF —1L ) - vee
VCC 19 Loads 7237 , U 3 SQF = Set Q Flip-Flop
R1 2.2K HI 13 4 |U3B 6 QB 1
5D 11 4 7400 1
12 IME 5 [~ P 2
U _E8M H s 7410 LGND P2
MB3 7437 p3 4
MB3 MB35 P4 A-BUS
MB4 P5
me4 |- 7 pe | -°—/MB4
R MB7 ‘ 1 /SDF ICLR_IOT_FLAG —' p7 s
MB7 ULF kom 9 pg |-2— SKP_ON_IOT_FLAG
ESM 13 {>O 12 IMB7 7437 select Data Field active low P9 10 vicee
NIOT_SHIFT 11 P10
U_EST 7404 1 - P 12 aceimo
g8 IT05 113 13 P12 - BIT_
TO_5 10 |usc 3 PB P13 14 199
Instruction 6x3 Reads from MEA Register 3 1225 11 15 Pl4— —
Instruction 6x7 Writes to MEA Register T22.5 9 P15 16 jcLRM
Where x = MEA = (MB4,MB3) Selects Register 21 FETCH 7410 /SHEM 17 P16
FETCH P17 18
MEA = 0 => Instruction Field Register 23 EXECUTE Mo 5 19 pig|— —T22.5
MEA = 1 => Input Device Register EXECUTE — P19 20 opR OT
MEA = 2 => Data Field Register rsT b2 IRST FETCH —2L ] ppy P20 N
MEA = 3 => Output Device Register
P 9 16 X2 . p2o 22— ExECUTE
1 T1 MEMORY_ENABLE P23
1 24
SR7 A P24 IRST
To.9 L5 T29 3 gl2—/ExT_LFA SRO —25{ pog 2 gng
C P26
T13|14—T13 Ms 5 Y SR2 —21 pyy 28 opg
vcps |- McPs ; E & omp sra 29 ], P28 0 she
BT G 8 sre 31 P30
9 H P31 32
B 1o P32 GND
1 — 1
Connect /RST from E8/T 7420 pin 6 to pin 25 of edge connector. L 12 \B3 EDGE32
The 7420 must be replaced with a 7440 as input load is 13 UL. MB4 13 M
If using 74LS, the 74LS20 in E8/T does not need to be changed. N P 14
15
As EXECUTE has input load of 12 UL replace 7404 closest to Q 16 vp7 . . .
E8/T edge connector with 74H04 or 74504. [ Small World Communications Project: EDUC-8ME
If using 74LS, the 74LS04 in E8/T does not need to be changed. EDGE16A
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ME_IN_

SKP_ON_IOT_FLAG
IOT_SHIFT

Parts List

1 7400 quad 2-input NAND
17401 quad 2-input NAND OC

1 7404 hex inverter

1 7408 quad 2-input AND

1 7410 triple 3-input NAND

1 7411 triple 3-input NAND

1 7420 dual 4-input NAND

6 7437 quad 2-input NAND driver
1 74122 multivibrator

1 2.2K resistor
1 3.9K resistor

CLR_IOT_FLAG
ICLR_IOT_FLAG

,j .

9 /ME_OUT_DATA

4
AC_BIT_0 i@ 6
5

7408

9

7408

| 8
9

12 8D 1l ME_OUT CLOCK

1
MCPB — 9A 3
2

7408

5 10A IME_IN_CLOCK

7437

5 108 Y6 /ME_OUT_RESET

7437
10

10C

9 IME_IN_RESET

‘ 129 —2 37511
3
4 U9B 6
T3 —> 7411
11
10 boc O\ g
T1 —2 17317

1 4.7K resistor

1 8.2K resistor For 74LS optionallly use
1 5K trimpot

1 180 pF capacitor R1=0R

1 3-pin jumper R2/R3 =8.2K

1 16-pin socket

1 16-way edge connector
1 32-way edge connector
1 40-way IDC connector

For 74LS122 use C1 = 150pF

¥

7437

13

This circuit ensures 100 ns data hold time for the Intel 2102

X5

2

X2 which has a minimum 750 ns write enable pulse width.
p1 — mwE ul4

2 1 8 13
P2 Al Q— H 10D O D we

3 2 6 12
P3 MCPB  HI ——= A2 QB

PER3 ‘ 3 7437
‘7 B1
4

For normal operation jumper pin:

To adjust WE pulse width, disconnect EDUC-8ME and cable from E8/M.

B2
CD
RINT
RXCX
CX

74122

s 1 and 2 of X2.

Insert 93415 into lower position of E8/M and jumper pins 2 and 3 of X2.
Load instruction JMP 0 (500) into address 000 and run program.

Adjust trimpot R4 so that the low width of QB is at least 750 ns

and at most Tch-132 ns where Tch is the MCPB high width in ns.

MEMORY_ENABLE

1A10 P1 P2 /DIN
im0 —34p3  pal4—we
5 6
IAL P5 P6 IA9 Use HI for unused gate inputs to reduce power
GND I p7 pPsl-B—iA8
HI
m2 —2 4 pg p1olLo /a7 ‘ |
11 12 U11D \~11
/A3 P11 P12 1A6 DIN 12 /DIN
A4 131 py3 prgf14—1As 7437
GND |15 p15 p16 |-L6—/DOUT 4 f011e N\ g
17 18 A0 5 /A0
IME — p17 p18|—"—/MB30
7437
MB40 —22 | 19 poo 20— /EIFL 1
1SDF —2L ] bs1 poo |-22—ME_IN_DATA AL 0 U11C \~8 AL
IME_IN_RESET —23 p»3 p2s |-24—/ME_IN_CLOCK 437
GND 22 p2s5 P26 -2 ME_OUT_cLock 8 TR
27 28 A2 12
/ME_OUT_RESET P27 P28 IME_OUT_DATA
7437
. 1p29 3o 10
SR0 —31 p3; pgp [-32—SR1 A3 o "¢ OE—Dims
GND i[|-33 p33 P34 |34 /EXT_LFA 7437
sr2 —2 pgs pas|-22—sR3 18 D
11_iaa
srR4 —37 ) pg7 pag|-28—sRs AL 12
7437
sR6 —39 po pao[-*0—SR7 10
IDC40 A5 o |'C o8 IAS
7437
U13B 6
Connect cable from X4 to lower memory position of E8/M. A6 5 A6
VCC of X2 must not be connected to board power supply. 7437
A[10:0] 1
U13A 3
A10
22 1dcs vee 28 we 7437
A0
2 1o oin |22 4 s 6 )
AL A8 A8
S a1 we - wEe -
7437
A2 4 1 ag 13 A9
A3 A8
5 |5 asl 12 o , U12A 3 A9
A7
11 6 a4 N == 7437
/oout D> . 10 A6 .
12 DOUT A6 U11A 3 /ALD
7401 L78 GND As |9 A5 A0 2
GND 7437

93415
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U5

/ME_OUT_DATA ABO 3 5
1 3 AB7 DO Qo0 Dipro IDA[4:3] and ODA[4:3] equal to zero.
Qo AB1 4 5
2 4 AB6 D1 Q1f=—D a1 IFA[7:0], DFA[7:0], IDA[7:0] and ODA[7:0] to front panel of first EDUC-8ME unit
QL AB2 g AN
IME_OUT_CLOCK ~ [>—2- 5 ABS b2 @2 DAz
_OUT_ cP Q2 AB5 11 10
HI od ur Y D3 Q3| —DbAs
AB6 13 12
10 AB3 D4 o4 |- ore
Q4 AB7 14 15
11 AB2 D5 Qs [ A7 vee
Qs 5 -
12 AB1 cP
Q6 1 1
VCC 24 Loads o 13 ABO MR . -
R —L8K 4 AP — 2
AB[7:0] 74174 —G\ND P2
IMB30 ZJilAm ABO 3 " 2 5 N
. Do qo F*—Dopro NIEA P5 6 pFA
IMB4O 10 A0 0 AB1 4 5 ODA1 pA —L P6
D mBaA 3 | o1 b5 DA CLK D1 af——oD PT o |-8—ropa
/SDF D—2 j o AB2 6|, 02 [F—D o2 FA0 —2] pg 10
7437 E 02 [p>—/DFA_CLK ABS 11 1 N p10 20 ka1
7 JODA_CLK D3 Q3 |—=—"—"Dopars IFA2 P11 1
IME_OUT_RESET ospt——" AB6 13 1 13 p12 22— IFA3
9321 or 74L5139 b4 Q4 opAe A P13 14 ka5
or AB7 Pl4— —
e E 5 |12 opa7 FA6 —5 015
R2 ° P16 [0 /IFAT7
100K 13 <l S ora0 7o, 5 o
CL | [+47uF MR 1R pFA2 19 pyg 710
Lono o p20 22— DFA3
- HI — 7411 74174 DFA4 —=2—po1 2
X3 4 DFAG 23 P22 DFAS
1 2 1 2 P23 24
A0 —Ldp1 o /DIN A0 —L1dp po /DIN U4B s poa IDFA7
3 4 3 4 14 12 IDAO P25 26
"0 —3 ] b3 pa WE im0 —3 b3 pa WE MB3A A0 oot niFa (o /AND of E8/F) 27 p26 |-28— DAL
5 6 5 6 13 11 IDA2 P27 28
AL —2Aps  pgb—=——1A9 AL —2Aps  pgb—=——1A9 MB4A —== g oifp=——D ibFa  (to/TAD of E8/F) 29 p2g |-l GND
GND 11— p29
GND " p; pglt—1a8 GND i p;  pglE—1ns flf’c £ 02— /ibA  (t0/ISZof E8IF) 4 p30 22— IDAS
IDA6
A2 — 94 by pig L0 /A7 A2 —9 1oy pro 29— /a7 L GND 03— /opa (o /DCAof E8/F) psl p32 |32 bA7
a3 A p1g pro |12 1A6 1n3 1 p1y pra [12—1A6 9321 EDGE32
13 14 13 14 2
A4 —=p13 praf— /A5 A4 —==—p13 praf— —/AS 1
15 16 15 16 0ObA0 A 2
GND I+ p15 p1g |—>—/DOUT GND iI—=>-]p15 p1g | /DOUT For 7438 with lol = 30 UL 3 B ODAL
17 18 17 18 8 output 1 input = 105 to 1152 ohm ODA2 —>H ¢ 2
IME —— P17 P18 |——/MB30 IME ——] P17 P18 |— 5 D | GND
19 20 19 20 For 74LS38 with lol = 15 UL GND i—>] g 5
IMBAO — p19 ppo |—=—/EIFL = P19 P20 = vee 8output Linput = 201 to 2500 ohm ooas 7 F ODAS5
ISDF —2L ] 5o1 poo |-22— ME_IN_DATA D1_FLAG —2L 1051 pos 22— D1 DATA T R3 680 0 ¢ y |-8—oba7
23 24 23 24 [ ID1_DATA /ID1_FLAG J 10
IME_IN_RESET —224 503 poy IME_IN_CLOCK IDL_RESET —22 4 503 pog /ID1_CLOCK | Ra « 22— p1_pATA
25 26 25 26 — P8 —p1_FLac /by RESET Ll 12
GND I+ p25 p26 |- /ME_OUT_CLOCK GND I+ p25 p2g |- /0D1_CLOCK \ RS 680 13 M |—=5—/D1_cLock
— R 080 _op1_FLAG /OD1_RESET N
IME_OUT RESET —2L{ po7 pog |-28— /IME_OUT_DATA /OD1_RESET 27 1557 pog |28 /0D1_DATA R6 680 s p -4 /op1_cLock
/DouT /op1_FLAG  —2] g
29 1559 p3g |20 /0D1_FLAG —22 1 p59 p3g |30 r |-6—/oD1_DATA
sro —3L ] pat paz 22— sr1 31 1 os1 paz 22— a0 EDGE16A
33 34 33 34
GND > p33 p3s 22— EXT_LFA GND il pa3 p3a 24— FAL
SR2 —35 { a5 pag |36 sR3 IFA2 —35 | bae pag |36 /FA3 — -
sra 37 | oo aa | 38 srs ae 37 o ool 38 eas Sm'aII World Communications Project: EDUC-8ME
SR6 —32 ] pag pag 22— SR7 a6 —39 L a9 pao 42— a7 6 First Avenue Macro: ESME/D1
IDC40 IDC40 Payneham South SA 5070 Date: 1/22/22
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AB[7:0] us u10
ABO
2 1ioa N 3 1o Q|- =—D Ao
ABL
5 ios B = af>—DrFa
AB2 14 |- sc |12 A S 2Dz
AB3
L oo pasy 8 13 s 2D IFA3
sro D—3ua 18 104 D iFas
sr1 D—2us e EE Q5 15D IFas 3
sr2 D—23uc e QD wras  H—AYTE BB ey
IFA7
sr3 D—2Jup 8 {5 Q7 19 5 712
S N e - FA[7:0]
iﬁc E —Lq mr
L GND
- 74157 74273
U9 U1l
AB4
o 2 1ioa N 3 1o Qo |-2—1D> DFAO
T ABS 5 lios B 4 b1 Qi>—DoFaL
AB6
14 Jioc zc |2 b2 QD ora2
74: 1 Output 2 Inputs = GND AB7 11 9 8 I
379 to 7121 ohm 10D 2D D3 Q3 DFA3
74LS: 1 Output 4 Inputs vce 3 13 12
74210 11389 ohm R7 oK sRa D—ua D4 Q[ —=—DDrA4
" 13 srs D—2us EE os[2—D oFas
13 13 17 16
| 1 lo7a - sre D——]1nc D6 Qs|——1>DFAs
DFA7
5 sr7 D—2Hup 18 157 Q7 —
7412 1 1
3 S cpP @=DFA[7:0]
15 L1
4 jzs ) e Lo LE S L
- 74157 74273
[EIFL D> S a1 IFAC
11
10 Juec ) 8 DFAC
[EXT_LFA D— )
9
IDFA_CLK 7411

Parts List

1 7411 triple 3-input AND

1 7412 triple 3-input NAND OC

3 7437 quad 2-input NAND buffer
174139/9321 dual 2 to 4 decoder
4 74153 dual 4 to 1 multiplexer

2 74157 quad 2 to 1 multiplexer

1 74164 8-bit S/P shift register

1 74165 8-bit P/S shift register

2 74174 6-bit D-FF

2 74273 8-bit D-FF

4 680R resistors
1 3.9K resistor
R1=0R

1 100K resistor
1 15 pF capacitor R3to R6 = 1.5K
1 47 uF capacitor R7 =5.6K

1 16-way edge connector

1 32-way edge connector

2 40-way IDC connectors

For 74LS optionally use

Have R=10K, C =100 nF and RC =1 ms.
For 74 with 1 output and 3 inputs: 433 to 6351 ohms

Choose R =3.3K and C = 330 nF. RC = 1.089 ms.

For 74LS optionally use

R53 = 6.8K
C1=150nF C1 ||330nF
RC =1.02 ms GND

JEXT_LFA goes to /EXT_LA of front panel of first EDUC-8ME unit.

For 74LS with 1 output and 3 inputs: 699 to 12812 ohms

—J/EXT_LFA

Small World Communications
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Payneham South SA 5070
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Macro: EBME/D2
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P [7.0] U16
u12 u14 10
IFAO 6 FAO IFA4 6 7 FA4 HI —— bs Q7
10A ZA 10A ZA FA7 11
IFA1 10 FA1 IFAS 10 9 FAS PO Q7B
10B zB 108 zB FAG 12
IDAO 5 5 P1
11A 11A FAS 13
DAL 11 IDA5 11 P2
118 118 FA4 14
DFAO 4 DFA4 4 P3
12A 12A FA3 3
DFA1L DFA5 P4
— 12B — 12B FA2 4
ODAO 3 3 P5
13A 13A FA1 5
ODAl1 13 ODA5 13 P6
13B 13B FAO 6
P7
18 18 R
5 5 IME_IN_RESET ~ D— pL
s1 s1 2
i i IME_IN_CLOCK  D>—2—> cpq
’—C EA (4C EA 15
15 15 cp2
—nun LEB T EB = GND
L GND Lanp 74165
= 74153 = 74153 [HI,
17A
u13 u1s FAO 2 IFAO
IFA2 FA2 IFA6 FA6
5i0a ZA 510a b 7437
IFA3 10 FA3 IFA7 10 9 FA7 13
108 7B 108 zB 17D 1
DA2 5 IDA6 5 FAL | 12 IFAL
1A 1A o
IDA7
[ . [ 2
DFA2 DFA6 178
S [0 S [0 EA2 5 5 IFA2
DFA3| 12 DFA7 12
128 128 7437
ODA2 3 ODA6 3 10
13A 13A 17C A3
ODA7 FA3
12 1138 12 1138 9
7437
1 ] 1 ] .
2 2 18A 3
S1 S1 FA4 2 IFA4
('AALC EA TAAALC EA 7437
+ 15 s + 15 g 13 .
L GND L GND Fas | 10 IFAS
74153 74153
7437
IFA[7:0] =il 4
188 6
DA[7:0) =l Fas | s IFAG
DFA[7:0] =il 7437
10
ODA[7:0]  ===iilh 18C BB ear
MB3A — FAT 9
7437
MB4A —

7437

1 ME_IN_DATA
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vce
X1 To ESME/M boards vee T U1A
2102/2125, 2147 or 2167
mo —p  p2—momn T ‘ﬂ:l-” /A0 D—lboz—D A0
X2 RO 8/8, 20/4.4 or 12/4.2 UL 7404
mo —2dps palt—we . 16 Loads R 1 ” . ‘ Utk
5 6 P1 2 2 O D Fro 13 12
AL P5  P6 A9 ZGND P2 IFAO D— A1 Al
P3 7438 7404
GND W p7 pglB—ins 5 pa |-4—DIN HI UlB
o 10 A0 P5 6 13 12/12, 8/8 or 12/4.2 UL 3 4
A2 P9 PlO[— /AT 7 Pe | /WE 4D 11 IA2 D—DO—D A2
" " Al p7 a 12 O~——D FAL 7404
A3 P11 P12 IA6 np 9 P8 A9 IFAL D— - UIE
—Po
A4 13 P13 P14 14 /a5 » P10 10 s R11 18K To E8ME/M boards A3 11 10 A3
A3 —=—p11 —== 7404
15 16 12
GND l—=— p15 p16|———/DOUT ag 13 p12 A7 R12 18K uic
—{P13 :
ME L 517 prglE 15 p14 22— A6 4 12/12, 8/8 or 12/4.2 UL In4 >—i5 >SO-—2—p a4
DOUT —=—p15 7404
19 20 16 g 4B S L D Faz
P19 P20 17 P16 5 O u1D
21 22 1eso P17 18 A2 B 9 8
ID1_FLAG 2L poy poo|—22—ID1_DATA 19 p1g |8 /cs1 7438 IAS D—‘>O—D A5
23 24 /Cs2 P19 20 For 74L.S38 with lol = 15 UL For 7438 with lol = 30 UL 7404
/IDL_RESET =~ —2- p23 p24 /ID1_CLOCK 21 P20 /cs3 4/2 UL = 228 to 7885 ohm 8/8 UL = 138 to 4123 ohm U2A
25 26 Al0 P21 22 6/3 UL = 247 to 6029 ohm 12/12 UL = 168 to 3219 ohm 1 2
GND 1=~ p25 p26 |———/0D1_CLOCK 23 p22 |—="—FA0 18/1.4 UL = 218 to 2500 ohm 20/4.4 UL = 118 to 2238 ohm A6 D—(>O—D A6
27 28 FAL P23 24 10/1.2 UL = 215 to 4100 ohm 12/4.2 UL = 117 to 3219 ohm 7404
IOD1_RESET  —21] 557 pog|—22—/0D1_DATA 5 poa |24 FA2 . U2F
29 30 FA3 P25 26 For 74136 with lol = 10 UL 13 12
/OD1_FLAG —=— P29 P30|— 27 P26 [—=—FA4 8/8 UL = 1516 to 4123 ohm IAT AT
3 32 FA5 p27 28 20/4.4 UL = 541 to 2238 ohm 7404
| P31 P32 [——/FAO a7 _29 pog [—="—FA6 12/4.2 UL = 523 to 3219 ohm Us u2B
P29
GND 133 pa3 pas|—34—/FAL 2 p3o |32 /ME For 74L.S136 with lol = 5 UL FAE —1eoa  ooapt—Dicss IA8 D—3>O4—D A8
= P31 4/2 UL = 990 to 7885 ohm 7404
P2 —35 pog pag |30 /FA3 P32 % 18/1.4 UL = 825 to 2500 ohm ME D—2d 1A oc1appt—Dcs2 U2E
37 38 =GND 10/1.2 UL = 781 to 4100 ohm 5 11 10
IFA4 P37 p3gl— /FAS EDGE32 ooafp>—Dcs1 A9 A9
FA7 and /ME used for boards with 8x64Kbit or 7404
IFA6 —39 p3g pag [-49—IFAT  5yo56Kbit RAMS, U22 used and Us not used. 131 a0 o3apA—Drcso u2C
DC40 L B ) ‘ I o B Ha omp? we D—T >0 e
2102/2125 IFA3 D——=p1 P2} IFA4 D—— p1 pP2}=— 10 7404
2 s s s o1 uz0
2147  [FA5 D——=p3 pa}—— IFA6 D—— p3 pafl—— 14 11 9 8
HI ——244] -1 /DIN DIN
2167 5 5 5 6 EOB  02B
AB3 AB2 AB1 2167 FA7 > P5_P6 Hi P5 P6 15 12
OFF OFF OFF JOMPER2X3 JOMPER2X3 E1B__ 03B]°
74155
2147 R5-R7: 1 Output 8 Input R4: 3 Output 6 Input
AB3 AB2 AB1 74: 1516 to 4123 ohm 74: 758 to 2374 ohm 1 — A0
OFF OFF ON  Select0 74LS: 990 to 7885 ohm 74LS: 848 to 4881 ohm HIl ———
OFF OFF OFF Select1 vee TVCC X7 \ 2 74136 8/8, 20/4.4 or 12/4.2 UL
T R4 15K 1 11| 2102121252147 | 4 U22A Y6 FA3
2102/2125 2 —
AB3 ABZ ABL R3 [R2 R P2 IFA3 5 |7420
elect R7 . .
ON ON OFF Select1 R RIK L 3 53| 64Kbit or 256Kbit 13
ON OFF ON  Select2 D — —
ON OFF OFF Select3 27K 7K B7K FA7 JUMPER3 | 1
OFF ON ON_ Select4 X6 —u228 s
OFF ON OFF Select5 4 1 21022125 10 FA4
OFF OFF ON  Select 6 6 P1 U1 and U2 must be 7404 for 2102/2125/2147.
OFF OFF OFF Select 7 A7 5 S 2 JFaq 9 | 7420 64 RAM chips with lih = 0.25 UL has total lih = 16 UL.
o P2 7404 loh = 20 UL. 74LS04 loh = 10 UL.
s1 13 _R6 —27K 3 o3| 214712167 Use U22 for 2147/2167 only. 2167 uses 32 RAM chips for lih =8 UL.
S U3D D —
B4 A4 11 | FA6 JUMPER3
Fa6 —12
B3 A3 S2 X5
74136 '
FAE — p1| 21022125
B2 A2 S1 1 L .
‘7 U3A\ 3 2|, Small World Communications Project: EDUC-8ME
e S0 IFAS ﬁ>2 ; .
Lono Loy TS RS —R7K 3 L] 214772167 6 First Avenue Macro: ESME/I1
LD EA5 JUMPER3 Payneham South SA 5070 Date: 1/22/22
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0T

/OD1_CLOCK JOD1_RESET JOD1_DATA
1 7400 1 1
00 2 A 3 /ME_ODO_CLOCK 00 - MoA /ME_ODO_RESET 00 » VLA \~3 /ME_ODO_DATA
7437 7437 7437
13 13
01 10 [ 1 /ME_OD1_CLOCK 01 12 oD 1 IME_OD1_RESET 01 10 VLD )11 B vE op1 DATA
7437 7437 7437
4 4
02 s B 3 /ME_OD2_CLOCK 02 s 9B IME_OD2_RESET 02 s U118 6 /ME_OD2_DATA
7437 7437 7437
10 10
03 g e /ME_OD3_CLOCK 03 o oc /ME_OD3_RESET 03 o ULIC \~8 IME_OD3_DATA
7437 7437 7437
1 1
04 o BA 2 /ME_OD4_CLOCK 04 o 10A 2 IME_OD4_RESET 04 o U12A 8 IME_OD4_DATA
7437 7437 7437
13 13
05 12 8D 1l /ME_OD5_CLOCK 05 12 10D 1l IME_OD5_RESET 05 12 U120 11D /ME_oD5 DATA
7437 7437 7437
4 4
o6 5 8B 5 /ME_OD6_CLOCK 06 5 108 )B IME_OD6_RESET o6 5 U12B )6 IME_OD6_DATA
7437 7437 7437
10 10 10
07 9 8 [D/ME_OD7_CLOCK o7 o 8 D> /ME_OD7_RESET 07 o U12C Y8 e op7 DATA
7437 7437 7437
10[7:0]
1 T
U3 Parts List
LT o0 7 100 Ul4 17400 ﬁuad 2-input NAND
4 5 2 7404 hex inverters
3 6 01 ME_ODO_FLAG_ B D—"10 zf= 1 7420 dual 4-input NAND (2147/2167 only)
Al Q1 3 6 10 7437 quad 2-input NAND buffer
12 |, oo}3 102 ME_OD1 FLAG B D——un zB P 2 7438 quad 2-input NAND buffer OC
2 174136 quad 2-input XOR OC
1, ) P ME_OD2 FLAG B D—i 3 74151A 8-put muliplexer
1 1 74155 dual 1-of-4 decoder
2d . 02 104 ME_OD3 FLAG B D—13 174259 8-bit addressable latch
9 15
15 10 105 ME_OD4_FLAG_B D 14 1 1.2K resistor For 74LS optionally use
ai qQecL Q5 14 1 1.5K resistor
= GND Y 106 ME_OD5_FLAG_ B D—*I5 3 1.8K resistors R1/R2/R3 = 10K
13 2 2.2K resistors R4 =2.7K
712107 ME_OD6_FLAG B B—" 3 27K resistors R5/R6/R7 = 4.7K
ME_OD7_FLAG_B D 12 i 3 4.7K resistors Eg z (2)R7K
FAO 74259 11 3 3-input jumpers R10 = 1.5K
B S0 1 22x3 jumpgrs Eﬁ/Réng(Z.ZK
10 15A 3 1 32-way edge connector =3.
FAL— S1 2 O D/oD1_FLAG 3 40-way IDC connectors
FA2— 9 1s, 7438
ﬁ% E
L GND
- 74151A
Small World Communications Project: EDUC-8ME
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TT

X8 X9
| oo » U16A 3 IME_IDO_CLOCK /ME_ODO_DATA 1101 p2|-2—/mME_oDo_cLock ME_IDO_DATA 1101 p2|2—mME_ID0_cLock
7437 /ID1_CLOCK GND i—3]ps  pa}-*—/ME_ODO_RESET GND I—3p3  paf4—ME_IDO_RESET
U160 \ 11 e b1 CLock /ME_ODO_FLAG 5 15 pgl-2—/ME_OD1 DATA IME_IDO_FLAG 5 b5 pg-2—ME ID1_DATA
01 12 - IME_OD1_CLOCK 7157, pgl-2—n GND IME_ID1_CLOCK —Tp7  pg}-8—i GND
il ME_oD1_RESET —2 40y pyof22—/ME_OD1_FLAG ME_ID1_RESET —2pg  proF22—mME_ID1_FLAG
o2 5 B )P IME_ID2_CLOCK ME_oD2_DATA  —2 1011 pip 22— /ME_OD2_cLock ME_ID2_DATA —1010 pio 22— Me_ip2_cLock
7437 GND 22 ]p13 p1af—14—/ME_OD2_RESET GND -223p13 p14 |24 /ME_ID2_RESET
U16C g IME_OD2_FLAG —15 1515 pig|—6—/ME_OD3 DATA IME_ID2_FLAG  —15 {1515 p1g |16 ME_ID3_DATA
103 9 IMEIb3_crocK ME_oD3_cLock — o7 pigl8i oND MME_ID3_CLocK  —2 017 pigEn oND
s Tas7 ME_oD3_RESET  —22 010 pog 29— ME_OD3_FLAG ME_ID3_RESET —29 010 poo 22— /ME_ID3_FLAG
04 o @)LD/ME_ID4_CLOCK IME_OD4 DATA  —2Lps1 p2o}22—/ME_0D4 cLock ME_ID4 DATA —2L]po1 poo 22— ME_ID4_cLoCK
7437 GND 221 p23 pos |24~ /ME_OD4_RESET GND 22 p23 poa 24— /ME_ID4_RESET
18~ " For Jus8 uith lol = S0 UL IME_OD4_FLAG  —22{ o5 pog |25~ /ME_OD5_DATA IME_ID4_FLAG  —22 | b0 pog |-28—ME_ID5_DATA
105 12 IME_IDs_CLOCK For 74LS38 with ol = 15 UL IME_OD5_CLOCK ~ —27 57 pog |28 GND ME_ID5_CLOCK  —27 0o7 pog |28 GND
4 3 4/2 UL =228 10 7885 ohm IME_oD5_RESET —22p2g p3o 22— /ME_oD5_FLAG IME_ID5_RESET —22pog p30 |-22—/ME_ID5_FLAG
06 s U178 Y6 IME_ID6_CLOCK IME_OD6_DATA  —3L1p3; pgp|—32—/ME_OD6_CLOCK ME_ID6_DATA —31p3; p3s |-32—/ME_ID6_CLOCK
7437 " GND 33 p33 p3g|—34—/ME_OD6_RESET GND 138 p33 p3g |-34—/ME_ID6_RESET
17 1 OLL IME_0D6_FLAG —32 ] poe pag 38— ME_0D7_DATA IME_ID6_FLAG  —32 ] pae pag -28—ME_ID7_DATA
107 9 IMEIBT_CrocK ID1RESET B 7438 IME_OD7_CLOCK —3T 5oy pag -8 GND ME_ID7_CLOCK  —3T ooy pag -8 GND
‘ Tas7 /ME_0oD7 RESET —32pag pao 22— /ME OD7 FLAG IME_ID7 RESET —39p3g pao |-22—/ME_ID7 FLAG
oo o TP IME_IDO_RESET o IDC40 - IDC40
Tas7 ME_ID0 DATA  D—4)o P == /ME_IDO_FLAG D—21o Py =N
o1 1o %P JOY—DmME DL RESET  MEIDLDATA  D—3{n Pt ME_D1_FLAG  D—3-n 28—
7237 ME_ID2 DATA  D—2]p, ME_D2_FLAG  D—2] 1
U18s N\ 6 ME_ID3_DATA  D—21 5 ME_ID3_FLAG  D—2] 5 10
02 5 IME_ID2_RESET ME D4 DATA  D—25] 14 . IME_ID4_FLAG  D—22]u 9 D/ID1_FLAG
0 rasr ME_ID5 DATA  D—25 c 98 Y6 b1 pata IME_ID5 FLAG ~ D—24 5 7438
o3 o | ¢ )P IME_ID3_RESET ME_IDs DATA  D—22 6 7438 ME D6 FLAG  D— e
7237 ME_ID7_DATA  D—22] ME_ID7_FLAG  D—22];
11
o4 » UL9A )3 IME_ID4_RESET z: 1 2(1)
7437 9
s2 s2
o5 1o |"°P JOH—D/ME D5 RESET £ ﬁcE
7437 74151A = 74151A
06 s U19B Y6 IME_ID6_RESET FAL—
10 s e FAE _ Small World Communications Project: EDUC-8ME
o7 o | 0 JOP—DMe 1D7_ReSET 6 First Avenue Macro: ESME/I3
lo[7:0] 7437
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A

3 X4 X5 6 X7 8 9
2102 A8 D—2]p1| Ay D—2m1 2125 A4 D—2p1] on D—2p1 2125 A5 —1]p|  Ae D—1p1 2125  GND ij—1-p;
A8GND —2 o, A9-DI —2 oy As-A13 —2 ool prvee —2 g, As-A10 —2 ool AeAr 20, GND-AS —2{ 5y
214702167 GND 1> p3 DIN —3 b3 2167 Fa2 —3{ps| vee H2{ps 21472167 A0 — pg FAO —3 pg 2102/2147/2167 s D—2Aps
Ju 3 Ju 3 Ju 3 Ju Ju 3 JUMPER3 Ju
= vce X11 X12
‘i 2102/2125: P1-P2 & P4-P5 Fro D—2 b1 a0 D—p1
Lil p1 ) 2147: P2-P4 & P3-P5 210, pabt—aFa2 210, pabt—arFar
= GND P2
= 3 1p3 4 om 2167: P2-P3 & P5-P6 Fas D—3]p3 psl-> Fa3s D—3]p3 psl-2 A2D
P4 u17
A0 —2 | s 6 p6 |-2—J Fa6 ps -— Fas 23 1 ICEO
AL —L Pe MWE A0 op—
P7 8 pg JUMPER2X3A A1D JUMPER2X3A 22 2 ICE1l
9 P8 Al olp—"
A2 —— pog o10l-10 a8 o JUMPER2X3A is made from two 3-pin jumpers. AOD 2] 03 3 [CE2
11 P
A3 P11 A3D ICE3
A4 13 p1o|-12-A7 2125 we D—2{p1 2 27‘7/WE-VCC-A12 2013 ospt——=
P13 14 3 4 X13 5 Loads 18 5 ICE4
| 14 | 4 5 [CE4 |
15 P14 A6 2147 VCC —"—P3 P4 1 2 DOUTO R1 47K E0 04
DOUT P15 6 5 o DO-A4_0 P1 P2 — 1 F=fvee 19 6 ICE5S
17 Pi6|——A5 2167 FAL P5 P6 3 2 dEe1 os b
/CS0 P17 18 A4 ——1p3 P4 A4-DO_0 u18 7 ICE6
icsz 19 pig[— —/CS1 JUMPER2X3 H 4 5 060
TP seb20 s JUMPER2X2 ‘ 10 z D pour o7 p8—ICET
21 3 6
AL0 2L 1 oo I - X14 | 1 B~ os b2 ICE8
— 2125: P1-P2 DOUT1 P |
FAL —23 1 po3 24 s po-A4l —1p1 p2 |2 | 2 10 /CE9
25 p2af—— 2102: P3-P4 3 4 1 09
FA3 —=2] o5 26 ras A4 P3 P4 A4-DO_1 13 11 /CE10
11 /CE10 |
Fas 27 P26 2147/2167: P1-P3 & P2-P4 15 010
P27 28 ppe JUMPER2X2 14 13 /CE11
29 P28 14 o11 P ——"
P2 pao2 X15 15 onp 14 [CEL2
DOUT2 P
L pa 2 po-a4 2 —]p1 p2 |2 183 1 15 [CE13
15 /CEL3 |
ps2 L eno A4 3] p3 py|-4—A4-D0_2 24 o 16 [CE14
EDGE32 - 1 o14 o/
A2p 11
JUMPER2X2 SO /CE15
A0 D—e asp 10 o15 A=
X16 —s1 ICE[15:0]
s L 1 2 DOUT3 9 74154
A2 D—e DO-A4_3 P1 P2 s2
Aq 3 4 A4-DO_3 7
s P3 P4 = OE
JUMPER2X2 74251 Ics
A7 D—e X2 ‘
1 2
/cs0o D— p1 P2 ‘ Layout 74154 as 4x12 pin pattern with 0.15", 0.3" and 0.15"
3 4 spacing between vertical pins with left two and right two
1es1 B P3 P4 ‘ vertical pins connected horizontally.
This allows 0.6" wide 74154 or 0.3" 74HCT154 to be used.
/Cs2 M P5 P6 | 6
Parts List
1css D—"-{p7_ps|-® 2102 has
16 2102 1Kx1, 2125 1Kx1, 2147 4Kx1 or 2167 16Kx1 static RAMs V_OL = 0.45 V for |_OL = 1.9 mA, with |_LOL = -0.1 mA.
JUMPER2X4

174154 1 of 16 decoder
174251 8-input multiplexer 3S
1 4.7K resistor

4 2x2 jumpers

1 2x3 jumper

1 2x4 jumper

11 3-pin jumpers

1 32-way edge connector

For 74LS optionally use
R1=0R

Connect one jumper for board selection.

V_OH =2.2 V for |_OH = -100 uA with I_LOH = 10 uA.
Thus four 2102 outputs driving one TTL input has
| L=-1.6-3*0.1 =-1.9 mA and I_H = 40+3*10 = 70 UA.
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€T

U16 U1 u2 U3
ICEO cs vee | 30 TV rcer —+dcs vee | 30TV rce2 —+q s vee [ 50T rces —qcs vee e
A4A13 —2 pap13 prvee F22-pivee A4A13 —2]asm13  Drvee 22 pivee A4A13 —21asn13  Drvee [F22-Divee A4A13 —21asn13  Drvee [F22-Dpivee

A0 —31 a0 wevccalz [E—WEVCC-AL A0 —31a0  wevccalz [ WEVCCAL A0 —3d a0 wevccalz |- WEVCC-AL2 A0 —31p0  wEvCcAL2 |28 —WE-VCC-AL2
AL —4 1 A6-AL1 21— AB-ALL AL —4 10 A6-A11 2L A6-ALL AL —4 4N A6-AL1 |21 AB-ALL AL —4 10 A6-ALL 21— A6-ALL
A2 —5 As-A10 28— As-A10 A2 —5 A5-A10 |28 A5-A10 A2 —51,, As-A10 28— As-A10 A2 —51,, as-a10 28— As-A10
A3 —51 58 a9 22— A9 A3 —51 4 ag 2o A3 —58 0 A9 22— Ao Az —561 4 A9 22— Ao
1 po-a4 ag|-24-As L {po-a4 ag |-24-A8 {bo-as ag |24—ns {po-as A |24—ns
GND-A5 —8 ] s\p.as a7 23—a7 GND-A5 —8 1 onD.As a7 a7 GND-A5 —8 ] snpoas a7 22— a7 GND-A5 —8 ] cnpoaAs a7 a7
| aspo a6 |22—hs ——— {00 26 |22 A6 ¥ aap0 6 |22 e ¥ 400 a6 |22 he
we —20d e A9-n1 22— A9-DI we —29d e A9-DI -2 A9-DI we —20d e A9-DI -2 A9-DI we 29 e A9-DI 22— A9-DI
A8-GND —11 1 \a cnD csa 22— ceo A8-GND —11 1,0 snp csa 22— ce1 A8-GND —11 1,0 oD csa 20— ice2 A8-GND —1L 1 o cnD csa 29— ce3
A0 —12] poa DO A0 —12 1508 o [0 A0 —12 {08 po |22 A0 —124 oa po |2
At 221 0a DI AL 1A DI At 23 0a DI AL 0a o 2D
A2 4 jon VCCA R VCCA A2 4 on VCCA A2 4100 veea A vee
A3 —15 A3a GND A3 —15Ja3a GND A3 —15{Aza GND A3 —15 1 a30 GND ﬁlﬁ S
TXX TXX TXX TXX =
| DO-A4_0
— A4-DO_0
U4 Us U3 u7
ices —1d s vee | 30 TVeC ices —+d s vee | 30 TVeC ices —d g vee | a0 T VeC Ice7 —2q s vee | a0 T VCC
A4A13 —2d asm13  prvee 22-Drvee A4AL3 —2]pp13  DRvee [~22-DRVCC AdA13 —21asm3  DRvee [F22-Dhvee A4A13 —21asm3  Drvee [F22-Dhvee
A0 —31 a0 wevec-AL2 [E—WEVCC-AL2 A0 —31p0  wevccAL2 [ WE-VCC-AL2 A0 —3]x0  wEevccAL2 28— WE-VCC-AL2 A0 —31 0 wEvCC-AL2 |2 —WE-VCC-AL2
AL —4] a A6-ALL |21 A6-ALL AL —4 A6-ALL |21 A6-ALL AL —] A6-ALL |21 AG-ALL A — Ag-ALL |21 AS-ALL
n2 — A5-A10 |22 AS-ALD n2 —n; A5-AL0 22— AS-ALO r2 —H p; As-AL0 |22 AS-ALD A2 —2Hpp As-A10 |F22—AS-ALD
A3 61,5 ro 22— A9 A3 —6 1.5 A9 |-22— A9 A3 6 1,o ro 22— no A3 61,4 ro 22— o
 po-as ag|24—As Joo-a4 g |24—A8 " bo-as ag |24—ns " po-as ag |24—ns
oND-A5 —8 cnp-as a7 |-2—a7 oND-A5 —8 ] Gnp-as a7 22— A7 oND-A5 —8] Gnp-as a7 22— A7 oND-A5 —8] Gp-as a7 22— A7
| aspo P ) —— a0 a6 |22 A6 1 a4p0 a6 |22 ne 2 asp0 a6 |22 he
IWE iC WE A9-DI LAQ»DI IWE AC WE A9-DI LAQ-DI IWE AC WE A9-DI LAQ»DI IWE ﬁC WE A9-DI LAQ»DI
A8-GND —11 1 \a cnD csa 22— icea A8-GND —11 1,0 snp csa 22— rces A8-GND —11 1,0 D csa 22— ces A8-GND —11 1,0 D csa 22— ice7
A0 —2 pon DO A0 —2- pon o |2 A0 —2 poa po |2 A0 —12 poa o |2
AL 23] n DI AL 23] n DI AL A DI I [T oI |-&- o
r2 4 on VCCA r2 L on VCCA a2 24 on VCCA a1 veea A vee
A3 151 A3a GND A3 15 a3a GND A3 15 {a3a GND A3 151 a3a GND mﬁGND
ZIXX TXX X TXX =
| DO-A4_1
— A4-DO_1
S%gg 1K SRAM. Fit 16-pin DIP to pins 28»15) & (23-16)
x1 SRAM. Fit 16-pin DIP to pins (1-8) & (30-23) ; _ ;
gig; AltgﬁlSSRQXAM'ngtlggfgnD[I)Fl’ Ptciopglizs(S(-zl_i)lf 852(22;2_%) Small World Communications Project: EDUC-8ME
2125 compatible with TTL 93425 and CMOS 6508. 6 First Avenue Macro: ESME/M2
Payneham South SA 5070 Date: 1/22/22
Date Last Modified: 6/7/24
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us U9 u10 U1l
rces —d cs vee | 30 TV ICE9 cs vee | 30TV ICE10 cs vee [ 50T ICE11 cs vee e
A4A13 —2 pap13 prvee F22-pivee A4-AL3 A4A13  DRvee [—22-Dlvee A4-A13 A4A13  DRvCC |22 Dlvee A4A13 —21asn13  Drvee [F22-Dpivee
A0 —31 a0 wevccalz [E—WEVCC-AL AO A0 WEVCCA12 [~B—WEVCC-AL2 AD A0 WE-VCC-AL2 28— WEVCC-AL2 A0 —31p0  wEvCcAL2 |28 —WE-VCC-AL2
AL —4 1 A6-AL1 21— AB-ALL AL —4 10 A6-A11 2L A6-ALL AL AL A6-AL1 |21 AB-ALL AL —4 10 A6-ALL 21— A6-ALL
A2 —5 As-A10 28— As-A10 A2 A2 A5-A10 |28 A5-A10 A2 —51,, As-A10 28— As-A10 A2 —51,, as-a10 28— As-A10
A3 —51 58 a9 22— A9 A3 A3 ag 2o A3 —58 0 A9 22— Ao Az —561 4 A9 22— Ao
1 po-a4 ag|-24-As DO-A4 ag |-24-A8 DO-A4 ag |24—ns {po-as A |24—ns
GND-A5 —8 ] s\p.as a7 23—a7 GND-A5 GND-AS a7 a7 GND-A5 GND-A5 a7 22— a7 GND-A5 —8 ] cnpoaAs a7 a7
| aspo a6 |22—hs A4-DO 26 |22 A6 A4-DO 6 |22 e ¥ 400 a6 |22 he
we —20d e A9-n1 22— A9-DI WE WE A9-DI -2 A9-DI WE WE A9-DI -2 A9-DI WE -2 e A9-DI 22— A9-DI
A8-GND —LL g onD csap?—ices A8-GND A8-GND csa 22— /cE9 A8-GND A8-GND csa p2-ice10 A8-GND —LL x5 anD csa p&—icenL
A0 —12] poa po |2 A0 AOA o [0 A0 AOA po |22 A0 —124 oa po |2
At 221 0a ol 2o Al A1A DI Al AlA DI AL 0a o 2D
A2 4 jon veea A vee A2 A2A VCCA A2 A2A VCCA A2 4100 veea A vee
15 16 16
A3 ?iﬁ GND iGND A3 —2] ?i/; GND A3 ?ii GND A3 — ?i/; GND j—GND
DOUT2 —
| DO-A4_2
— A4-DO_2
U12 u13 u14 u15
ice12 —1d s vee | 30 TVeC Ice13 —dcs vee | 30 TVeC ICE14 cs vee | a0 T VeC ice1s —rd s vee | a0 T VCC
A4A13 —2d asm13  prvee 22-Drvee A4AL3 —2]pp13  DRvee [~22-DRVCC Ad-A13 A4A13  Divee [-22-Divee A4A13 —21asm3  Drvee [F22-Dhvee
A0 —31 a0 wevec-AL2 [E—WEVCC-AL2 A0 —31p0  wevccAL2 [ WE-VCC-AL2 AD A0 WE-VCC-AL2 [—28—/WE-VCC-AL2 A0 —31 0 wEvCC-AL2 |2 —WE-VCC-AL2
AL —4] a A6-ALL |21 A6-ALL AL —4 A6-ALL |21 A6-ALL Al Al A6-ALL |21 AG-ALL A — Ag-ALL |21 AS-ALL
n2 — A5-A10 |22 AS-ALD n2 —n; A5-AL0 22— AS-ALO A2 A2 As-AL0 |22 AS-ALD A2 —2Hpp As-A10 |F22—AS-ALD
A3 —6 1 a3 Ag|-22—-A9 A3 —b a3 A |F22-A9 A3 A3 ag2—Ao A3 —8 13 Ao 22—A0
 po-as ag|24—As Joo-a4 g |24—A8 DO-A4 ag |24—ns " po-as ag |24—ns
oND-A5 —8 cnp-as a7 |-2—a7 oND-A5 —8 ] Gnp-as a7 22— A7 GND-AS GND-AS a7 22— A7 oND-A5 —8] Gp-as a7 22— A7
| aspo P ) 9 ps-00 a6 |22 A6 A4-DO a6 |22 ne 2 asp0 a6 |22 he
IWE iC WE A9-DI LAQ»DI IWE AC WE A9-DI LAQ-DI IWE WE A9-DI LAQ»DI IWE 10 WE A9-DI LAQ»DI
A8-GND —11 1 \a cnD csa 22— rce12 A8-GND —11 1,0 snp csa 22— rce13 A8-GND AB-GND csa 22— cE14 A8-GND —11 1,0 D csa 22— Ice1s
A0 —12] pon A0 -2 p0n o |2 A0 AOA po 2 A0 —121 poa po |2
A3 1 A At L0a DI Al ALA DI AL 22 0a o 2D
n2 L o n2 o8 VCCA A2 A2A VCCA A2 2 o veea | vee
A3 15 \3p A3 —2-A3A GND A3 A3A GND A3 —15 130 GND mﬁ
TIXX XX X TXX =GND
| DO-A4_3
— A4-DO_3
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