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CORE-BUSS [1]

C-BUSS [1,7,8,141
Z-COUNTER [3,4,5,61 , N
CONTROL [1,3,4,5,6,7,8,9,10,11,12,14,15,161 ( h
FUNCTIONS  [3,4,5,6,7,8,9,10,11,12,15]
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A-BUSS [1,6.7.8,10,11,12,14,151
ENCODED-FUNCTION  [5,6,10,11,12,13,151 - - - - -
A CONTROL [1,2,4,5,6,7,8,8,10,11,12,14,15,161
FUNCTIONS  [2,4,5,6,7,8,3,10,11,12,153 " Negative (or aupey) |
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s 1
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' 21 K188 77 | M
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|
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L7 K189} } UBER IR
| PLA-A7 | e 1 K? PL4-B2
; (Pad) : |
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, |
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! ot St 6140 !
| " Z4 ‘ \ )
| 47n100r |
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| 624 G240 o - |
- wo?) G2 =7 C TR8 !
RU T~
: PL4-AT7 K190 TR6 :
_/ Flo—o N8 |
122 2 RSET 74 |
! RIS !
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|77 K191 |
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| —J : | (rhs) ——Display digit ————(lhs) |
! ! oy 12345678 9101121314151 1
\, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, I |
L W) | | 71 (TR4/c)
| RU P | !
" 2e K193 } Z8 ! iy ! ‘
| _/ N9 | v ! !
! 47n100r SET 78 | I
! czcz {awss] 380 iz 0 TRI3 ! : 72 (TR8/c)
I I
|
| FWin3lk |
| e H7ror 0 ™ o N0 | - |
I G RSET 78 ! ov |
L TRI4 ! |
7 —\ I | 74 (TR12/c)
| RU_(Down?) K192 | : :
| | e e
-12v !
l l v — !
| |
I
e o j ! 28 (TRI5/c)
1 78 [ | - ]
‘ : =12v T
|
e K195 ) Z16 : "
| RU_(Down?) i — ! 716 (TR1B/c)
| 216
Q |
i TR0 | -2y | :
| K(E8ZY TRY _ 715 |
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I
|
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ENCODED—-FUNCTION [3.6,10.11,12.13,151
\ _ _ _ _ —
NIXIEDRV  [14]
CONTROL [1,2,3,4,6,7,8,9,10,11,12,14,15,161 Drive 1 is on board 4
Z-COUNTER [2,3,4,61 ) j p— SR89
-cou 3,4, —
\ 7 RS2 72 GRB3
FUNCTIONS _ [2,3,4,6,7,8,9,10,11,12,151 . i o T3 GRE7 N DRV L
123 GR54 N DRV2 28 GR84 K(UN“’) ! |
K(UN12) | !
— GRB6 M214 7 [
78 GR56 = } cLocK Part of MCLK N s |
GR55 _ [ SKV7-26 TR18 ‘
a CR93 ! . TRI3 SKv7-27 — |
| Adjust for 5W96 Link Plug |
Al GR51 72 GRY5 \ JR— E— : 25KHz 1K TR12 on card cage |
77 GR97 DRV10 | !
22 GR47 K(UN® i 25KHz clock !
1) GR49 A DRV3 28 GR94 ‘ ‘
= K(UN13) R | |
78 cres |/ ! |
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Jd
GR50
71 GRBY
r=—==-- L Y r-TTT T T TS TTTTTTTTTTTTETTTTTTTTTTTETTSTTTETTTTE T T TS TS TS S E T A
b4l GR12 22 GR91 ~ 1516 | KgUN120)A } }
77 7% GRI0 DRV11 Gl
72 GR13 K(UN21) 1 PoRE7) 1 :
74 GR28 \ DRV4 8 GR88 J Y IPart B on BD #10 | RF 1
5 o K(U"") oRe2 MP-A20 R w25 |
T =
R
GR29 _ ' DBLSPACE
Zi GRI13 ] St TR! ;
— 'R(E82) TR2 |
Z1 GR36 72 GR115 ‘ - |
7 74 GRI7 N DRVI2 1V7/14 TR3 _ |
72 GR32 K(UN22) T EN N 5C13 or3 ) Qjo——1— R
— / | st 1 O[RSET TR4 T
74 GR34 A\ DRVS z8 GR114 —————————— K(UN26) S L J ‘
— K(UN15) GRI6 | D(B3B4) I
7B GR35 / S KBD(LOT) |
| f_l |
GR33 | 5GR63 ‘
7 (GR109 | | J
|
57 77 GRIN L e e e e
1
: — 74 CR108 N\ DRV13 1 !
22 GR42 K(UN23) 1KY (+1) !
N [era ) [
- OR43 K(UN16)\ oRve — grg / | EING T 1 GR8 olSET TMP-A99 |
75 GR#4 ) CRI12 ; p- L TR6 i
— |
GRES 7 GRID1 ) : D(B384) e RS - |
s e w7 ) ofeser °[ Kbd I/P +1
72 GR99 ) |
Al GR41 T > )
|
74 GR102 N DRV14 ! |
72 GR38 K(UN24) ! |
1  kBD(LO!
74 GR4D K(UND DRV7 z8 [GR100 ) | 6GR64 (Lon ;
J— |
78 GR37 ) GR98 ) |
GR39
71 GR105 e
|
77 GR79 22 GR103 | [
L3 |
74 GR107 ! I
= po 77 [BR104 | K(UN25) }—DRWS :KBD(-l) 4|—'7n100r EN 5C22 !
7% GR82 DRV8 g ~ IEING 1 !
K(U"m)\ Not fit (FR62) ‘ =l |
78 creo |/ F2_ Mot fi | ™ !
— GR106 ‘ CRi6 ofSET TMP=A17 |
WHLSTRB GRB1 WHLSTRB | L/ . ‘
|
WHLSTRB FF(-1 _ !
F2 : TMP-A99 R n TR7 Kbd |/P 1 :
: Tt T GR15 oeser [ KBD(LO) |
\ ! ov_T N 5C6 [ (56R1 :
|
7T GR19 | —] !
— S16 ! ‘
73 e8| . ||| L J
— ~ N8B N87 1 \88
GR20 GRI7 _
=l K196 RN TRIO \ S [ 1 [
7 rez| oRYt | K28 TR r ‘
I
716 GR21 | TMP-B23 ‘
RO TENG EN l5c23> ;
- > |
! I
GR71 ).
71 GR23 | O|SET F6 1 —
—4| J Q
72 GRIO ! TRI5 }
N36 _ - F6 F6 .
74 GR25 \ms R z | K(SBTR) T\ TRI4§C T3
/ I T R68 ) ofRsET ‘
8 GR27 | ov EN /5C16 J :
716 GR24 | 1 ) |
| i W KBD(LO1) :
| \_,
! |
GR26 |
\ KsieF2) | | | || oo -
GRE1 | K(UN10) }
71 GR58
DBLSSPACE GR74 N(UN2) 7z GR30
— N\ K(Z1Z2DIVZ4RUZ8
2 GR77 K(UNB)\ R K{ST6DBLFZ) 77 6rR57 K(UNT1)A ( 78)
516 GR73 j = oRo9 ——
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\ )
\ ) \ ),
\ ), \ ),
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A-BUSS 11,3,7,8,10,11,12,14,151
\ _ _ _ _ _
CONTROL  [1,2,3,4,5,7,8,9,10,11,12,14,15,161
FUNCTIONS  [2,3,4,5,7,8,9,10,11,12,151
Al GR42 o .
Z-COUNTER [2.3.4,51 WONT GRA1 | K(UN3S) ! Wheel count 1 |
ENCODED-FUNCTION [3,5,10,11,12,13,15] A2 GRA3 ! !
) WCNT2 GR13 [K(UN40) ; WHEEL1 :
A4 GR69 GR49 L SET WeNT1 |
WCNT4 GR44 | K(UN&1) GR51 | DBLSPACE TR8 |
AB GRE6 GRS53 ! e WENTT |
WCNT8 GR47 [K(UN42) GR55 N(UN10) | PCLK RSET [
B DIGIT pIGIT T T KBD(LOY) |
WCNTT GR33 [K(UN43) GR50 ‘F 777777777777777777777777777777777777777777777777777777777777777777777777777 %‘
AZ GR37 GR54 I I
| Wheel count 2.
WCNT2 GR12 | K(UN44) GR52 I I—“ EN J.\ 6C13 RI7 N\ I
X GReB 1 Sy —J WHEEL? 1
| |
WCNT# GR46 |K(UN45) | SET 0 WCNT2 |
B GREB | TR6 }
| |
WCNT8 GR45 | K(UN46) I TR5 _ WCNTZ |
¢ | N \ecto o) okser OF \
| |
_ ! iJ L Not fitted ——1 Keb(Lon) !
! 6GR1 L
| b | |
DICIT  GR56 PCIK ! !
TN N(UNIT) N(UN12) PCLK 21 | bemm e e e e 4
GR57 WHLSTRB
(UN47) {@@ {@c Wheel count 4
LS GR59 ) |
Not fitted PCLK WHEEL4 |
SET WCNT4 !
0 Il
b TR4 !
UBER GRBS D_\_O TS | WCNTZ |
S16 GR70 N(UN13
\ (UN13) K{UBRST6VRDBL) RSET 1
VER GR72 K(UN48) TR21 Not fitted (aoR |_KBD(LOY |
DBLSPACE GR58 [ — |
I
|
e I
|
WCNT4 GR38 ! I
= |
. o R0 (umgb K(WCNTB42) ?? K(TEERWCNTE4Z) | Wheel count 8 |
I
WCNT2 GR39 ! > WHEELS8 I
/ Port on Bd #11 | —/ e -
I
|
! TR2 }
| T\ o1 TR16C WCNTS |
! 1 rio3 ) ofRSET |
8 oRES | pr L Not fitted (oor3 |_KBO(LO |
NG T
— \ (~K(Z8VER)-) ‘ |
VER GRBY | K(UN31) | i
J Check o 4
F | |
I
) S— : | !
S16 GR75 | FB }
T
F2 ]
GR74 K(UNSZ) O UK87 | !
WHLSTRB GRBO
Check | !
|
| TMP-A2 GR30 |
PC ) M l
LK GRO9 | DBLSPACE GR31 | K(UN27) |
DBLSPACE GR98 | — - SET W
6 = CRI0O 2 K(UBERVERDBLFZRCLK) ! ec24 RI2 I
K(UN33) i I GR97 !
UBER GRIO1 ) | TR 7!
— I GR36 [~ EN \6034 GR90 \ Qe ]
L GRio2 IR GR77 | K(UN28) I y GR91 J s !
|
|
‘ ) |
|
I
| |
VER GR62 e e - T a
- | TMP—B23
READ oRE5 K(VERRDF2DBLUBRZ1) 7 !
IKY(RC) L4 47n100r | o scro ‘
— - 1
) [ GR63 —\ N(UN5) N(UNS) TMP-B22 |EING 4 :
UBER GR60 | K(UN34) TR18 TR19 T GR29 |
/ SPE? 1KY(MUL) N |
DBLSPACE GRB1 T 6C30 GR28 |
|
KBD(CLR) 71 GR64 181 GR73 | rj— o GR27 |
-
F_ |
~ WENTT GR34 : CRT1 K(UN@ I L RC ? :
T GR76
6W106 (WONTL CRS4| \ PRINT | SET TMP-A2
100R DBLSPACE GR35 | K(UN35) 3 GRE7 Tre ‘
— | / |
[ GR79 Not fitted — RC !
KYCLER :| 1z GRB6 TRID_ 6843 6TR12/C|
J WCNT4 GR8 N(UN7) N(UN8) N(UN9) —— ; K(UN30) _Th EN J.\ 6C21 ,_\GRZB | Tl > :
( Y | TMP-B22 GR81 RSET L—_]
636 WCNTB GR82 | DUN2) TR14 TRI3 w ‘ o > ) L/ Not fitted !
47nF 7 'vor I
VERL1 GRM—/ \ /=] KBD(LO1)
| D(WCNT4BVERPRT) ~ | 6GR2 i
) | !
-12v oV L 5 2 e
\ ) \ /
DM Associates Pcb Dwg # = Scale| Nts |Title
S8emtron ETR 220 Calculator
K 33, Northbrook Road .
Aldershot, Hampshire. GUI1 3HE Name Date Sheet 6 #6 - Control Gating
Email: mike®soemtron.org Drawn MD Hatch 02/03/2021 |Next Sheet 7 Logic Diagram
Negative logic referenced to GV — Logical 1 = —12v, logical 0 = Ov @ 2021 Mike Hatch. (www.soemtron.org) www.soemtron.org Checked - - Drawing Number | Soemtron 222 Logic A2 ‘Issue ‘ A
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RevNo|Revision note Date By Checked
K28/A is split _ |- _ _ _
over boards 3/4
A
5 |
READ-BUSS [11 I I
N | |
B4 [—
C-BUSS  [1,2,8,141 N GR71 !
\ 3 v7/14 o L !
CONTROL [1,2,3,4,5,6.3,9.10,11_12.14.15,153 | TMP-B22 Not fitted 1
E-BUSS  [4,8] | |
\ | TMP-A35 :
FUNCTIONS  [2,3,4,5,6,8,3,10,11,12,15] : } !
) | |
. A-BUSS [1.3.6:8.10.1112,14,15] READ omp to A register timing 'tz Al !
oV — 1 F_S |
Read bit 1 ‘ |
2 " |Leading edge | HV1 |
Read amp 2 sets bit 1 p—
Hvi2,48 || | K(LESVERV) ——O[SET ATF |
[ TRI14 !
—1v IVER  GR73 [ Al ‘
\ T TR15 N12 N
| v GRBY | K29A Tl RIS .
, VLS = x18 per T _/ RSET |
vis 2 display cycle I o I
" I vl
| | K(RFU) } A
' ! |
c
: ov_‘_ —J :
A Register | VLS VLS clears each |
12,4, } digit set by HV1 |
260uS | ¥ |
T I
1 digit
] :K(S1GDBLFT B 1
| |
Read bit 2 | I
Leading edge  Hv2 |
sets bit 2 N |
|
I
D z3 1
; A2 l
—— | I
VER  GR61 \ | TMP-B31 \ i
N .
ATF GR50 | K36 | D(B38%) / K(ST6DBLF2) | | No reset KBD(LO1) 7
B AT DN— G} TR
| TMP-A8 Not fitted !
F2 GR78 | V7/14 I L dJser azF!
!
Mz GR79 | K35 | F3 i ° [
I
N15 | TMP-B22 A2 - N11 2!
E C1 | QP TR13 .
E1 D1 TR3 I —o[RSET !
R (_/ 1 VLS VLS clears each A_:
K(RS16) GR63 } digit set by AVI | \
I I GR8O \ !
D(WCNT48VERPRT) ‘ \ |
GRE9 J
- K34 ' !
[E1_GReB J I
| |
A2F | I
N16 c2 Read bit 4 Uy |
\ £2 ™3 Logdng edos Ll |
L
. l F I
OR lable D2 used twice | T4 |
D2(B) on sheet #13 [ CR23 i
|
_ _ v GR21 '|No reset KBD(LO1) ?
VER VER GR66 ‘ N\ 6R22 |
A4F GR54 | K39 ! TMP-B22 K(uNatv - L feer A
GR58 T Not fitted Q ‘
i | P N13 |
K(MULF3V
{ ) G6R53 N17 s ‘ o at!
K(FZDIVF3V) GR77 D3(A) TR3 IVLS VLS clears each [ TR1O T
6 } digit set by HV4 | —O|RSET |
£4 BR57 . | GR8t x|
| OR lable D3 used twice D(WCNT4BVERPRT) : \ 4:
D2(B) on sheet #14/2 v GRES sy I ) |
:EZ GR65 j |
! |
e Rt S L P PSP T e T A
GR | |
VER GR59 L — K(UN38 !
ABF R | K41 = N c8 B3 cR72 e |
GR | D4 TR Read bit 8 ! - 7¢22 GRM \ A8 !
GR Leoding edge  Hva |
H . sets bit 8 | L GR12 |
VER GR76 ' TMP-B22 EN \7C20 |
£8 GRE7 N\ : D1 Not fitted OSET ABF |
K43 ! RS '
K{UBRSTEVRDBL) wno|] } A8 N14 1
- TRE _ A8
Not fitted ! G1 TR7 !
| VLS VLS clears each v RSET I
; digit set by HVB | 5 |
| GR82 ]
D(WCNT48VERPRT) ‘ !
'V GRB5 \ |
J ! K42 |
|E4 GRB4 J |
\ ) ; |
\ ) L e o o e o o e o o e o e o e e e e e e e e e e e . o e — — — — — — —— — — — — — — — — — — — — — —— — —— — — — ——— o ——— ——— — ————————— |
\ ) L
\ )
: = Title
DM Associates Pcb DWg # = Scale Nts Ssemtron ETR 220 Calculator
K 33, Northbrook Road
) Name Date Sheet 7 7 — FUNCTION-LATCH-B1/2/3/4,VOR,R
Aldershot, Hampshire. GU11 3HE t /2/3/4, '
Email: mike@soemtron.org Drawn MD Hatch 03/03/2021 Next Sheet 8 LOgIC Dlugrum
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1 2 3 4 [ 5 ‘ 6 [ B ‘ 8 [ 9 ‘ 10




1 2 3 4 5 6 7 ‘ 8 9 ‘ 10
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A FUNCTIONS  [2,3,4,5,6,7.9,10,11,12,15]
h 4 N
C-BUSS 11,2,7,141
\
A-BUSS [1,3,6.7.10,11,12,14,151 . .
-
~ N22 twice on this sheet -
E-BUSS 14,71 P o oo T T o o o o oo ———------ A
N = | |
CONTROL ' suB !
11,2,3,4,5,6,7,9,10,11,12,14,1516 AP . . !
IR Numeric entry bit 1 |
UV 7 [UBER E1 |
B IADD — |
(N1S) cl |
ADD GR77 N(UN15 I NUMT | |
\ K(ADDVER) T 1
VER GR71| K40 TRI6 |EING |
_J [ VER :
s GR69 | . £
B GRE3 Kso\ £ TR |
Bz GR70 J TRIO ) £
N18 "a —ORSET |
X - |
c A2 GR75 TR2 S ‘
A8 GR80 | K57 F3 |
\z GRB6 | |
VER GR23 GR80 NI7A '8 6RO (UN5® !
£8 GR26 GR79 \ N\ X i Not fitted [
K59\ R3] 08 RY S GR85 ) ‘
E4 GR72 " —L/ | |

| K(UBRST6VRDBLY

A8 GR77 [READ
) — e J
il
D , ADD

ic2 . i 1
:NUMZ 1 Numeric entry bit 2 :
_ IEING E2 |
E1 GR17 —r‘ :
EZ GR25 [~ UN14
E7 GR16 [K(UN55) TR3 ) KEte2e4e8] LA2F £2,
4
- _J W ? | UBER :
GR12 ‘ SET ,_\BGRB |
et RO J |
1 |
E | K{UBRST6VRDBL) ™ | |
T I
DBLSPACE GR28 |READ RSET N22 T
READ GR13 \ K(LESVERV) LA2 d °
K28A 'vis GRB1 |
A2F GR14 ") ‘ !
| VER 687 | K(UN51) |
| K(VERVLS) |
GR
|
VER GR _ - Numeric entry bit 4 |
. St oR [K(UN56)) KRSTE) 32:: ' E4 |
— o J K(VERS16UVDBL) - o |
| ADD ' I
I
| c4 SET E4
| TR3 ;
A4 1
rU 77777777777777777777777777777777777777777777777777777777777777777777777777 | : TR4 o E :
‘ | VLS RSET |
|EB GR27 ! ; |
|
D(WCNT4BVERPRT) ) GR79 [K(UNS2) }————— l S GRE oo !
| | I VE GR66
G : UBER uv | : K61 !
| A1 GR74 (Overflow ?) i | !
T ST !TtTrrTrYrYYyY " """"""""""""&"-"""""=-"""=""»"-"""""&""""""""=""""=”""»"”""7""="»"”/""”"”/"=”"»"=""”/""”/""="®="-""=""="\"=""="=""="="="="="="%=/"="=”/"=/"=/"=/ - - - -=--.--—---=
L N N T ) e T 1]~ - N ) D B N N oottt
16 anse (UBER ?) ! s . 1
g . ‘ — |
| - | . . |
: F_r 35 : ; [IL"‘G I Numeric entry bit 8 :
|_ADD1 % I | K(ADDVER) , E8 I
| TMP-85 I_ Jset ! = :
E w [ | o |
H | TMP-A20 RS | - |
T MUL Q o—iwms ) 2 | |
I K(Z5S1) RSET | 1 i:a N2 |
" DBLSPACE ! ——|SET 8!
—VERIA N\ | : K(VERVLS) w O {Eé ;
™y } N22A | | K(XRS16READ) E8 |
Il I el
| VER GR41 o ! ' VER  GRES TRi4 | i
I READ GR1B TRE | s GR93 | K(UN54) ——o[RsET L
L | N — |
' DBLSPACE GR22 ! . K(E8ZS) !
l N22 on sheet 8 l St |
J | e o e e e e il l
|
|
‘ ‘ ? } |
) / | K70\ |
j |
\ | J !
S |
|
I
| e e e o e e e e e e e e e e e e e e e e e e o . . — — — — — — — — — — — — — — — — — — — — — — —— — — — — — — ———— — ———— ————————————
DM Associates Pcb Dwg # = Scale| Nts |Title
S8emtron ETR 222 Calculator
K 33, Northbrook Road
) Sheet 8 - igi i
Aldershot, Hampshire, GUt! SHE Name Date #8 - E Reg, Carry, Digit Drives 0/1
Email: mike®soemtron.org Drawn MD Hatch 04/03/2021 |Next Sheet 9 Logic Diagram
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CONTROL  [1,2,3,4,5,6,7,8,10,11,12,14,15,161
N
FUNCTIONS  [2,3,4,5,6,7,8,10,11,12,151
\
UBER GR55 . ,
DBLSPACE wraz | UN57\ | :
3 GR48 ( )/ ! |
| READ |
F1 GR92 | |
BER GR24 I N(UN16) I
UBER GR22 N23 N24
N WV\ RU I st GR9 EN  \sci4 N J READ |
DIV GR91| K75 D10 TR2 TRI T 1 GR14 SET TR13 T
/ GR25 l / I M GR10 | K74 Pl /J TRi2® I
F5 GR51 ‘ / R/W [
| |
_ ! TRIT_ N(UN17) |
aU croa RU | EN J.\ 9C15 cR1 N ORSETQ lo—— @c WRITE !
> I J
GR93 ! !
o)  READ/WRITE F—— |
R GR56 | (LES/SCHREIB) WRITE |
I I
I I
WRITE e |
DBLSPAGE GR46 it it B e ittt i e
| |
3 GR47 | |
7 GRat| K85 . l -
I Il
v GR40
| Y, N(UN1B) 1
FZ | I
7 GR44 N34 ! v I, v
DIV GR39 HY ‘ SET !
TR3 — | (u/v) RIS |
u GRE2 ! N(UN19) 1
” P st GR102 ! TRIE_ o
z GRI01 } eser o TR17 }
V GR33 ov
il GRS [ o1 TMP-A35 | D(WCNTABVERPRT) - 7
UBER CR77 DIV GR97 ; ;
VER GR113 F5 GR103 ! (acrial X
9GR19
ADD GR37 @7 1 — |
L e e e e e e o o o e e e e o e e e e e e e e e e e o . — — — — — — — — — — — — — — — —— — ——— — — — — — — — — —— — — — — ———— o ———— — ——————————— |
DIV_GR29 uv GR19 R e .
| |
il GR30 UBER GR17 s | |
- ] I
READ GR122 [K(UN71) I I
REA | K(ZS8T) S1 |
VER GR123 — !
TMP-A43 GRI12 ‘ |
D{DBLVORF 2) GR114 [K(UNBD) ———— | ST GR5 6R27 [
D(B3B4) GRS52 - _ i3 GR7 I\ GR8 S:Ua — 1
K(D(B3B#)S16RF 4F2MZ) K44
R GR104 R GR57 } R4 J 1 St N(UN20) !
TMP-A56 GCR120 \ S16 GR98 K(UN72) : ov Tlo TR9 St :
K(UNG1) oRS3 | o[RSET |
GRBS 7/ F4 | EN 9c9 i
IS L 1 il
- -
L3 GR73 Fz GR96 ! !
MUL GRI11 ! |
IV GR95
- K(FZDIVF3V) ! !
£ SR121 K(UNSZ)\ 3 6R54 [K(UN73) oo !
576 GR75 " oRAS
UBER GR38
WRITE GR59 ﬂ N(UN21) R
DIv GR62 S{DBLVORF 2] GR49 [K(UN59) Ec
UBER GR69 cRES v GR21 /
i GR68 K(UNS:‘) GRE4 X GRIZ4 | K(LESXUF) o o35
GRB1 ) GRB3 READ GR125 N32 N33
U READ GR34 N\ VLS
S16 GR71 GR70 N(UN22) — KB4/ TRS TR4
Neo1 [ GR36
F1 GR100 GR63 | D(UN5) TR18
DIV GR31 GR64 _
GR79 A GR67 . OR106
K(UNB4) DBLSPACE GR105 [K(UNBB) Not fitted
suB GR74 ) GREY [ \ot fitted hcms N(UN23)
— Gt
GR72 FT GRI0 @ TR19
D(B3B%) GR61 MUL GR87 [K(UN69)
s16 GR78
F2 GR65
UBER GRI10 GRI16 N(UN24)
TMP—A43 GR60 | K(UN65) G2
5 P GR108 K(Um'b GR115 | D(UN8) TR19
GR109 ) L —
GR76
VER GR43
R GR66 [K(UNB7)
DBLSPACE GR107
F GR118
z K(uuetb
v GR88 )
\
Next is K(UN74
Next is N(UN25 : - Title
Next is D UNQ) DM Associates Pcb DWg # = Scale Nts Soemtron ETR 222 Calculator
33, Northbrook Road
) Name Date Sheet 9 9 - READ/WRITE, S1, V, Misc Gatin
Aldershot, Hampshire. GU11 3HE t / vuh T 9
Email: mike®soemtron.org Drawn MD Hatch 05/03/2021 |Next Sheet 10 Logic Diagram
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ENCODED-FUNCTION [3,5,6,11,12,13,151 - - - -
)]
A A-BUSS 11,3.6.7.8.11,12.14,151 KY(SUB)
FUNCTIONS  [2,3,4,5.6,7.8,9,§1,12,15]
v \
CONTROL [1,2,3,4,5,6,7)8,9 11,12,14,15,161 , N
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, N
F4 GR135 | N ti I
|
DIV GR136 K(UNQ GR147 | ™ 10c2 egative !
2 GR121 o GR158 | TMP-AT7 GRS MZ MZ1,
T D> ‘
] EN 7 GR1D7 \
v GR131 GR1%6 | EnG e N(UN25) |
B GR92 N(UN26) ; — < s Bl L ofer .
TMP-A4 UN74)1 Q TR3
GR137 —\ m TR4 Y > | _(_)7 b 1 TRI |
F2 GR98 [K(UN76) / J/ ! MZ L
/ GRB5 R — TRZ _ WZ |
VER GR103 ‘ av - T
GR148 LA GR34 | — !
-
GR104 GR120 7 GR108 ﬂ @ KBD(LO) |
MuL GRI7! K(U,m)\ | st6 GR35 [K(UNT4) N !
UBER CR195 ) R GR43 —— |
’
/ 7 l
S16 GR72 ( J
c ’
R GRB4
GR87 ADD GRI06 -
READ GR45 |K(UN7B) fp—— F1 GR149 -
D(B38%4) GR78 DIV GR130 [K(UNB8) VER GR42
UBER GR105 516 GR46
GR93 P14 i e | its GR60
= VER GR110 GRE9
F* CR127 N43 T UBER GR37 \ N46 N47 N8
GR160 OR145 oneo) D(UNTD) o s SR8 1 brg r7 b b ADD_|
UBER GR139 [K(UN79) UBER GR115 TR10/C po GR46
D T GR112 DIV } GR62 sus
VER GR124
Z3 GR19 | K114 ADD1
B1 GR16 GRIB3 o CR55
D(DBLVORF2) GRID F2 GR122 -~
GR102 \ WRITE GR140 \
K(UNBIy K(uNgcy GR96
83 GR97 v GR138
F2 GR82
o SR 5 oR1ze UBER GR92
GR100 v7/14 GR54 GR23
E CRi0! D{DBLVORF 2y oR166 | (UNQD oR6
13 Rt |K(UN8BT) U GRI65 / GR41
DIV GR114
oron GR129A 5 GR35
U
o READ GR123 D(B3B4) GR49
v GR144 [K(UN92) —— R GR76
GR68 [K(UNB2) ( )
po— F4 GR125 516 GR6
MZ.1 GR81
Al GR172
F GRI79 K(UNQS)\
GRI3
RF _\ TMP—A53 D(B3B4) GR39 / W GR57
S16 GR14 [K(UNB7)
_/ MUL GR170 TMP-A43 GR5B
B{DBLVORF 2] GR25 o GR165 TMP-A98 GR59
P K(UN83)\ K(S16DBLVORF 2) GRI4 \ UN27) DS
K(UNS4) N401 GR56 R
_/ GR142 J
GR1B3 ACO GR38
GR8
\ K(RFU K(UN98
G v GR7 [K(UN84)) S WRITE GR164 L Jk(nss)
UBER GR146
GR10 GRI162 K(UN95)\ AC GR53 N
T
WCNT8 GRI —\ - oR143 J TRi0/c JK(UN39)
READ G6R79 [K(UN85) 5 p— GR73
— p— _J D(B3B4) GR6T | Py UNZ8)
D(DBLVORF 2] _ GR51 K(UN10D)f {&( ACO
VER GR18 —\N ¢ fitted | PLIOB21 WRITE GR12 GRE6
UBER cr24 [K(UN8B) o e Lo F5 GR4 | K125 1 GR75
b 4 —
i3 GR67 GR3 |
3 GR36 | K126
vin: GR20 Dl GRa | Nes 6R27
VER GR21 MUL GR15 \ 023 Re AC GR28
Nz GRS (Umz@ TMP=A20 TRI0/C 6r40 | ot
V7/14 GR32 DIV GR70 | \ UN29)
Part A on BD #5 | GR44 K(UN103) MRS
D(B384) GR31 J TRS
GR50 N\
J L ) JK(UN104)
L ) Check
Missing component on board 10
GR128, GR159, GR94, GR173, GR174
GR175, GR176, GR177, GR178, B21 ; = Title
DM Associates Pcb DWg # Scale Nts Soemtron ETR 222 Calculator
K 33, Northbrook Road
) Name Date Sheet| 10 10 - MZ, Misc Gatin
Aldershot, Hampshire. GU11 3HE # ' 9
Email: mike®soemtron.org Drawn MD Hatch 08/03/2021 |Next Sheet " Logic Diagram
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A-BUSS 1,3,6,7,8,10,12,14,151 ~
ENCODED-FUNCTION _[3,5.6.10,12,13,151 P
FUNCTIONS  [2,3,4,5,6,7,8,9,10,12,15] e
| A4
CONTROL [n.z.3.4_5.5.7.8.9.10.12.14.15_131 - | L .
N\ | | ‘
I
ENCODED—NUMBER  [13,15] ‘ | !
‘ ov ! 1 Double Space ‘
| VoR = | L B3 EN 11€30 !
w (R4 | KBD(LOT) | | BZ i GR13 |
| NUMKEYS { L
L EmG VERLI i L vi/1 1C29  GRI2 (11eR3 kBD(Lo1) | ("
} pon — | K(S16DBLVORF 2) (il }
|
— oy ‘ N(UN30) [
| K(SIUBERDIVEF1) Y s ” | ; Mz - oy DBLSPACE |
T__ | |
Gr79 used twice LoV F1or79) TR6 _ ! | ver RS ‘
‘ — RSET ‘ | UBER GR30 | . POURLE e N(UN31) |
T K(S1ZMULY | . . 7 |
I Vg : ' si6 GR36 N 12 GRIO olRSET TRI DBLSPACE :
| K(UBERWCNTB47) VER | : K(UN105) Ir 7 / ‘
1 } ! oausoace R3]/ nTR2/C |
| | ‘
| | | |
! ov N68 i !
|
;TMP-B“ 4 TR9 VER | | TMP-AIO :
; LR 1 | ENG GR83 I_ |
] KoM 1 | X GR75 }—| |
I T |
! ov | |
| K(S16UBERDBL) r | | UBER !
| | | _TMP-A53 !
; ov VER | x 1
! H 2 | |
' st6 (Shift ?) ‘ : K404 !
\ | | F1 !
: UBER | | K(S16UBERF 2DIV) |
- | | |
| | | |
| | 1 uv |
| K(VORZS) | | K(D(B3B)Z8R) !
| | | K(Z1ZZbIVZ4RUZB)| !
1 } | DBLSPACE (ror7] Kab(Lo
'ppLsPAcE  OR42 ! ' VER !
'R GR41 I ' N(UN32) 1)
: | L SET UBER |
's16 GR16 K(UN109) ! | K(D(B3BATSI6R) i’ TRI3 ;
LVOR __ GR45 | | ADD UBER I Rm ‘
| | ‘ g N(UN33) 1
X GR32 | I K(DIVVERF1.1516) |_.> ——dRsET UBER |
‘ ! T TR10 T
I RU GR31 | | VER |
1 VLS 6R33 K(UN110)—— ! : ficra0) :
! | |
IR GR37 | , K(VERDIV) :
T | | KYCLER UBER(trc'g) }
SR | | EING Carry Borrow Overflow [
IS GR54 K(UN11® l | :
T_ | | |
17 GR38 ) ! o } !
’ I ! ‘
I
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, % | == |
" i — EN }11(:24 | 6R !
: : : TMP-A53 I GR |
|
1 1 ] e EN ()rese GR !
[ [ 3GR36-VE
} VER GR52 | R GR79A I |
T
L GR65 \ | X GR74 |
T
— CRG4 J N(UN34) . | st GR77 K(UN10B) !
T
; K(S16F2) SET . Ec : | READ GR63 :
| AL ! - |
R e oRee RIS N(UN35) ! T omes !
‘ GR85 Op— F2, T |
| KYCLER p— RSET TR17 : ! GR57 a(umo& |
| EING P, | | VER GR59 - }
| o | | K(S16MUL) |
v GR87 w |
! TMP-A52 . 1 ! I
— GRE6 F2 | ! CRA6A |
L F4 | ' muL 6R58 K(UN107)) !
| K(DIVF5VER) | ! |
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, |
| UBER 0 [ N T ettt
| K(VORZS) | K(S1UBERDIVZF 1)
I I
| : DIV K(F 3516F 4)
! ! w0 K UNT17)A
! ! GR71
| UBER GRBA4 [ — \ Grs0 (LUN49E) K(UBERWCNT84Z)
|DBLSPACE GR72 | UBER OR69 cRe8 K(UN114) D; —
| DBL J Y
‘ K(”N"z)) ! Part B on Bdf12 Part on Bd #6 K(WCNT842) 22
1516 GR73 |
\ | S16
I
L e e .
\ / L
Next is K(UN116)
Next is N UN36) R98 used twice DM Associates Pcb Dwg # = Scale| Nts Title oo tron ETR 220 Calculator
Next is D(UN14) 33, Northbrook Road Name Date Sheet| 11 #11 — UBER, F2, VER, DOUBLE, Gating
Aldershot, Hampshire. GU11 3HE ) .
Email: mike®soemtron.org Drawn MD Hatch 10/03/2021 |Next Sheet 12 Logic Diagram
Negative logic referenced to OV — Logical 1 = —12v, logical 0 = Ov @ 2021 Mike Hatch. (www.soemtron.org) www.soemtron.org Checked - - Drowing Number | Soemtron 222 Logic A2 ‘Issue ‘ A
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1 2 3 4 5 6 7 ‘ 8 9 ‘ 10

RevNo|Revision note Date By Checked
ENCODED-FUNCTION _[3,5,6,10,11,13,151 e e e TP = — = -
N\ I I
FUNCTIONS  [2.3.4,5.,6.7.8,9,10,11,15] ) ! L
) Y | |
CONTROL  [1,2,3,4,5,6,7,8,9,10,11,14,13 161 | |
N\ | |
A-BUSS [1,3,6,7,8,10,11,14,151 F L., T T Tt T Tttt T TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTITN ‘ GR37 ‘
{ ' Check w 1 l
| PL12-A2 _ GRIO | | UBER GRI0B !
|
! GR59 ! GRS !
L WV K(UN127\) | y S8 K(UNT18) ! ~
} GR57 o | 0 GR32 F1 }
| /
L F2 ! ' vis GRIM foored—_|KED(LOT) |
| | | VER |
| ! | |
| TMP-B43
| vis GR52 F3 | ; Fui_
] \ ! | KY(+-) |
LML GR80 [(UN126) | ‘ N(UN3E) !
i L ov | e SET TR4 A
| TMP—A99 —- ! 1 Q ;
) ! | TR1 |
SELREG! ] KBD(LOY) | NN\ Fi
| {aorer ‘ o S S . e N(UNS) |
' ENG ! T P CR30 drser [ R3 a1
I VER | D(B38%
- P ! | D(BsB4) N7 | GR25 N\ | |
| L | TMP-B22 [
o P EN 12C16 | o > GR26 J ZE
I I T
: ~ pL N(UN40) = ‘ EN 1209 6R23 |
| AB GR46 K(UN125) L olseT TRI4 ' | |
T N Q | T |
| S16 GR45 J TRY | | |
T F3 T I
| At GRSO TRIO_ N(UN41) l ! !
qo———
! —O|RSET @c LN } 1
-~ | ! | |
| DIV GR55 ov |
— e ! 1 l
I F GR56 (UN124) : |
T I
| ov ! | |
| D(WCNT48VERPRT) e | ; Part A on Bd #11 |
T
I ADD | I S16 GRI0 I
T T |
| K(LESXUF) | I I
T I I
b ____________ 4 | ow ;
e 1 RU ‘
! ! ) GR109 I
| ADD | \ |
]  KBD(LO1 e e it 8|
| 12GR61 (Lon 1 I DIV GR79 !
| | T |
| SELREG2 \ | UBER GR70 !
I EING F4 I T _ I
! ! | Z GR107 |
| | T |
GR69 [K(UN120)
| VER ORI N(UN42) i - } l
L OV or2 K(UN128) L—Jser R7 ° . GRBO 1
‘ Q ! | K(EIE2E4EB) GR68 !
I K(VERDIV) ” TR5 | - X
l TR _ N(UN43) 1 U F5 |
| Q jo— F4 | | VER |
‘ olRSET TR8 T T GR28 [
! \ | K(S16DBERF2DIV) 3 !
L 72, T > GR8B |
””””””””””””””””””””””””””””””””””” T EN J_12024 GR94 _\ |
K(UBERVERDBLF2RCLK) ! K(F 3S16F 4) L oR76 / — KBD(LO) !
7 (2GRS
- | Check [DMWRERE ey l12026 GR93 ] |
—_ I I
READ GR15 . b |
K(EIE2E4E8) GR11 | \ GR104 | 1 VLS GR65 o EN 12C25 :
K(UN129) | W 1 !
D(WCNT48VERPRT) GR4 J GR8| N(UNS4) ' x GR63 LT N(UN38) |
GR3 ‘ GRB4 L F5 |
UBER GR16 \n(uuu) TR Ll L K(Uleb SET TR16 ‘
GRI8 / | st6 GR71 J TRI3 |
£t SRI3 GR33 LM GR90 F5 ‘
uL TRI2
MUL OR14 '.\(ums& | 4' } To— N(UN39) —
S16 GRIZ / ' VER GR73 —ORSET TRI7 ;
I I
GR17 : DIV GR74 K(UN122) |
D{(B3B%) GR19 | F5 GR81 !
I I
Wz GR43 | |
| |
GR36
K(UN1® | R 1
R GR34 J — |
1 Z |
uv GR58 T |
| GR75 |
LA GR87 :
6R77 LU GRBY |
DIV GR78 \ K(S16UBERF 2DIV) | UBER GR72 |K(UN123) !
K(UN132) |
F2 686 7 s GR67 |
| K(EIE2E4E8] GR66 !
GR20 !
\ K(MS) oSS oo oo -
S GR9 (UN1337
\. 7/ \ .
DM Associates Pcb Dwg # = Scale| Nts |Title
Soemtron ETR 222 Calculator
33, Northbrook Road
) Name Date Sheet 12 12 — F1, F3, F4 and F5 Latches
Aldershot, Hampshire. GU11 3HE t o
Email: mike®soemtron.org Drawn MD Hatch 12/03/2021 |Next Sheet 13 Logic Diagram
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RevNo | Revision note Date By |Checked
ENCODED-NUMBER 11,151
ENCODED-FUNCTION [3,5.6,10,11,12,151 - = - - ~
A JN
( ™
o
2
2]
Signal |58 88 T e~5 ~ x4
wwas 3 Zl|looex
x xx < || = al+ w e Xl
A o~ = >0
Action ﬁﬁ;;;;;;;zf
~| Any key Reg1 |O |1 |1 1|1 1|1/ 1/ 1/1]|0
Any key Reg 2 1|0 |1 1 1|1/ 1/1/1 10 N N
B Any key Reg 3 (OO |1 |1 |1|1|1 11 1|0
0 = Key pressed (= 0V)
1/ x = No key (—12V) Any Reg + Key [x | x |0 |1 |1|1]1/ 11 1|0
Any Reg — Key [ x | x|1|/0/ 1|1 /1]1/1|1|0
Any Reg ¥Key |[x|x|1/1|1/1|1/1/1/0 0
Any Reg <Key ' x|x 1 /1|1 |1|[1]1|1] 10 K
Ketys ur:h ordered fccru| this dic_lgrcl'r;\, ( Add 11101110l 11110 E N ey
not as ey are wired, see Circuit.
e R Subtraet (1|1 0/0 /1|1 0|11 1|0 xlol1/2/3/al5/6/7/8l9 8 ﬁ Code
l Keyboard 1 Multiply |11/ 1]1]0/1[1]1]1]1]0 0 = Key pressed (= OV) 110 /1[0 1 0 1[0 1 0 1 1 NUMI
¢ ! ! Divide (111 [1[1/0[1/1]/1]1]0 1 = no key (-12V) P P P P P P P P P P P P P P
| | Exchange |11 1[1/1/1 1/1/1/0/|0
! ov ! R/C |1 1|11 /1/1]1/1 010 1{1|{1/1/1]/0/0|0 |0 1|1 0|1 NUM4
I KR2 I ~ Negate |1 /1|1 /01 /1|1|1]1]/10 Tttt 1|1/ 1/1, 1,000 |1 | NUMB
5
: ' : Equal |11 1|11 /1[1]0/1][1]0 Keys are ordered for this diagram,
| Ks23 | not as they are wired, see circuit. 1/0/0/0]0 0 0|0 00 0 0 O NUMKEYS
‘ ‘ C L, L T ‘ T/ttt 111111110 KYCLER
! ¥ R1 . ! KBD(RC1) GR35 . | Keyboord !
| | GR34 \ — ANYRGX ‘ KEYCOM ! \ /)
! Ks29 ! o8 ”U3OJ v | o3| )
D I *R2 R | KBD(RC2) | |
| T | 1 |
I | 1 KBD(1)
! KS31 ! 1 ° ; GR16
| *R3 | KBD(RC3) GR48 GR36 ‘ ! \ L13
| o \ \ _L18 SELREGT ) kst | GR13 — NUM1
\ [ GR50 GR47 | TU(UN3) (- | 1 KBD(2) SR17 J Y8261
! Ks25 ! e .1U(UN9 / Y8461 | © ;
: KW25 [
1 VR o 1 KBO(RT) {27 } } 3 Ks15 : 1 KW10
: Ks27 o : 1 ° = ’ — NUM2
GRID {1
£ 1 VR2 o | KBD(R2) goze } Ks7 1 P YB46-1
I T I d
I I | 4 o | KBD(4) GR7
| KS33 [ [ ‘ KW12
GR46 GR8
| VR3 R | KBD(R3) T e | KS10 | {47r 1 - \ Lo
| ‘ N L1 5 | k8D(5 a7} — NUMKEYS
| KS26 : cR43 |1TU(UNT) | 0= SELREGZ | P BLE O KW cRia GR5 J Y846-1
I I - I
i Sub R1 | KBD(-1) GR41 ‘ | GR1
‘ o : 6 Ksi4 | GR1Y
I I ! 1 KBD(6)
I KS30 | KBD(-1) : o——,—, GR6 3—4 s
I I I
. Sub R2 |: | KBD(-2) I ‘ | GR3 1 NUM4
o : [~ [ Ks5 =
F | | [KoR32) 17 k8D (7) vBAE
[ KS34 ! GR37 : ° | GR12
| Sub R3 | kBD(=3) GR40 N ! 1 \ bz
| o 7 1037 '8 KS9 ‘ OR4 — NUMB
: o : GR26 / | 1 KBD(8) / YB46-1
I I KW23 L26 ! I
. Add R1 |: | KBD(+1) L — KY(+1) | ! Wit
! o— ‘ Y8261 9 2 :KBD(‘J) e
[roria) KY(SUB) | o
! KS28 ! KGR18 ) I j
© Add R2 ‘ ! ‘
! o | KBD(+2) R33 KY(EQU) i Ks13 !
I | ' 0 1 KBD(0) KW7
¢ | | GR51 ! o - [700r }
| Ks32 | \ L2 KY(ADD/SUB) ! |
. Add R3 | KBD(+3) GR39 | 11U38 1 ‘ |
| o T J Y8461 ' C KS2 |
; e ! GR31 KY(MUL) | R | KYCLER CveLER
| | ! |
! Add |—_°/; . |_KBD(ADD) Kite, | Ks6 | KBD(K) KBD(K)
|
| KS22 : L22 KY(+-) 9 o 1 KBD(CUA)
| | | S | |
| Subtract I KBD(SUB) \ Y846-1 KY(RC) e
| [ T KGR22
| | /
H | Ks17 |
. Multiply R | KBD(MULT) kw20, k20 KY(MUL) GR21
| IJ_T_I | S
[ 1 Y8461 KY(EQU) GR25
! KS21 !
[ - rQ_— | 121 SELREG2 GR45
! Divide | KBD(DIV) ;761 .
| | -
KY(+1) GR30
1 Exhange Ks16 : (+) \ 125 EnerkeY
I o | KBD(EXCH) ,Mf‘ ANYRGX GR27 |11U(UN4) Yo
: 470 / =
| | KY(ADD/SUB) GR29 .
| |
J | RC ? Ks19 : . KY(RC) GR19 Next is K UN134)
| | .
| 1 ' suar_orze Next is N(UN45)
KY(SUB) GR20 .
N ! o » 123 (sua) Next is D(UN15)
I I 1 .
! s ° } LAz ' Y8461 Next is 11U(UN5)
! KS20 !
| |
KW22
! Equal I——O/{ R | KBD(EQU) L2z,
| |
A (0| G — . = Title
Coo ! DM Associates Peb Dwg # = Scale | Nts Soemtron ETR 222 Calculator
K 33, Northbrook Road
. ) Sheet| 13 - i
Aldershot, Hampshire, GUI1 3HE Name Date #13 - Keyboard & Encoding
Email: mike®soemtron.org Drawn MD Hatch 16/03/2021 |Next Sheet 14 Logic Diagram
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DISPLAY-BUSS [16]1

N\ 7 \
C-BUSS __ [1,2,7,8]
\ +180V .
ACBUSS __01,36,7,8,10,112,15) o e Anode Drivers
N .
CONTROL  [1,2,3,4,5,6,7,8,9,10,11,12,15,16] C2 C2K408 CGthOde DrlverS +190V , .
NIXIEDRV [5] C4 C4K408 +90V +180V
C8 C8K408 \406 V0
AU_AUK408 TS1ZV0 TS1&25V1 =~ TS1&%25V8
CATHODED A DRVS ANODEB
xp2 | D2(B) ) sve
OR lable D2 used twice
D2(B) on sheet #7 it
\aoeka0s +90v +90V +90V
c2 C2K409 N4O7 Zv1 +180V +180V
1 TS1ZV1
ce carka08 | \ CATHODE!
c8 C4K409 J TeNag7 TSI&25V2 TS1&2SV9
— DRV2 ODE2 DRVY ANODE9
AU AUK409 sv2 sve
ov
+90V
.
Anode Drivers o cikato, - zv2 9oV oV
c4 C4K410 TS1ZV2
190V — S \ CATHODE2 +180V +180V
c8 CBK410 | K410
NIXIE[1:15] m J TSINAQB
A2
sov TSI1&25V3 TS1&2SV10
> DRV3 3 ANODE3 DRV10 V1o ANODE1G,
<“——— Approx 5mS ———» +90V
ov Al AIK411 V408 7V3
A2 AZK411 [
n a2 TS1ZV3 CATHODE S +90V 90
A% AdK41 | K41
AU AUKA4T1 —— TSIN4G9 +180V +180V
ov TS1&25V4 TS1&2SV11
+90V DRV4 ANGDE4 DRV 11 ANODET
sv4 svit
ct CIK412 7V4
N410
c2 C2K412 —\ TSIZV4
t2 LAl CATHODE#4
A4 A4K412 | K412
L8 oKtz [— TS0 +9ov oV
.
Cathode Drivers L + 80Y 180y
+90V
F Approx 5mS gl 7V5 TS1&25V5 TS1&25V12
12 Digits 4 15 At GRATK413 N411 DRV5S ANODES DRVI12 DE12
100V — 1512V5 SV5 SV12
K2 GRAZK413 Km\ {>¢ CATHODES
BOV ——
v A4 GRA4K413 j TSINA
60V — +90V +90V
Typical Digit signal for displ o
ypical Digit signal for display
showing — 000000000000000 90V +180v +1sov
Al GRATK414 N412 Tstzvszve
TSI&25V6 TS1&2SV13
ov A2 GRA2K414 K‘“\ {>¢ CATHODES DRVE Ve ANQDE6 DRV13 svis ANODE13,
A4 GRA4K414 j Toma2
ov
+30V +90V +90V
F*Approx 5mS 4%
100V Digits 14 15 Al GRAIK415 N413 Zv7 +180V +180V
TSiZV7
A2 GRA2KA1S KHS\ CATHODE?
Bov A4 GRA4K415 J TSINME TS1&25V7 TS1&25V14
70v DRV7 ANODE7 DRV14 ANODE14,
sv7 SVi4
60V
o . . ov \ ),
Typical digit 3 signal for disploy +90V
showing — 000000000000303 _ _
Al GRATK416 Ne1d ZV8 +90V +90V
AZ GRAZK416 TS1ZVB
————— \ CATHODEB +180V
ov M GRRZKk416 | K4IE
AB  GRABK416 TSIN414
TS1&2SV15
o DRV15 Svis 0515‘
+90V
(Marked TS1&25V14)
Al GRAIK417 N415 vagzvg \ /
AB_ GRAZK47 K4l7\ CATHODE9 +90v
X GRXK417 j TSIN415
— ov N/
N
\ ),
. — Title
DM Associates Pcb DWg # Scale Nts Soemtron ETR 222 Calculator
33, Northbrook Road, .s .
Name Date Sheet| 14 14/1 — Nixie drivers
Aldershot, Hampshire, GU11 3HE # /
Email: mike®soemtron.org Drawn MD Hatch 15/03/2021 |Next Sheet 15 Logic Diagram
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ENCODED-NUMBER _[11,13]
\
A ENCODED—FUNCTION [3,5,6,10,11,12,131
\
A-BUSS [1,3,6,7,8,10,11,12,141
\
FUNCTIONS _ [2,3,4,5,6.7.8,9,10,11,12]
\ S
CONTROL __[1,2,3,4,5,6,7,8,9,10,11,12,14,161 o
N | :
|
|
| st6 S16K403 |
|
- —
'R RK403 —\ !
B | VOR VORK403 | K403 | \
|
LM AK403 MINZ [
|
|
| | EN ) CtEr GRIE1 N |
|
_ i > ) / — wnz | e
VOR VORK402 N401 I Q
R R TSIN4OY ! TRIMINZ !
ul RKt02 moz\ N401 |_FNCTKEY EN N ciE2 vinz TR2MINZ !
T &
u UK402 o) Signal 0/C DR'd with | 1 GRIE2 [ !
97R18/C on board 9 | > T 1 —[RSET !
| NUMKEYS GRIE2 !
‘ WONoEs J !
¢ | EING LA |
T
‘ l
|
. l
N402
VK8 N ISIN402 AU . ,
READ READK418 | K418 | |
() I } |
| |
| |
| S16 S16K405 [~ KBD(LO1) |
= = LOSPE ‘
R RK403 —
Il |
b o RUkeat ‘ oV N J.\ ClE4 GRIE4 N |
| VOR VORK403 | o Ty ) |
6 FEK401 L X Xk403 j N40%m403 :
SET SPE |
VER VERK401 o | READ READ (SPED1
\ K(UBERVERDBLFZRCLK) ‘ TRisPE ] |
£ EK401 | K401 (N33) 4 | FNCTKEY (tes) SPE 1
Ducled with K(UN33) on BD#6
DIV DIVK401 o N\ TRSPE. |
X XK401 } [ ORsET |
| |
|_UBER |
N— T |
e ‘ SPE ‘
|
I EING Cut trock SPE |
.~ - --= |
e e e e e e e e e e e e e e e e e e e = = —— o ——— ——
v7
STF Test link STFL40T
(KEYPRESS) V7/29 V7/30 .
Where 2 OR gqate D3 used twice N404

__ N405
KBD(R) L401 I0) TSIN416 JISIN404 N404D3 TSINGDS
LI \ N405
F Keyboard [released xD3 | D3(B) {>¢

N41BKA04 )
R RK404 [ |
St S1K4Q4 | K404 ; K404
6 z Zk404 — !
|
Keyboard debounce 1
|
| Any key pressed
A Key pressed o : ’»Key recognised
/7T KO |
Im : ! 1 WLF—F
Keyboard 470F 1 i 1 B L
RIL401 Released L/ ! ! T Nee J—\—
H 110k | T T T NUMKEYS | |
FNCTKEY I |
| | | | L 4,—L
awe9 | L L I -12v r
4K7 | | | | | |
b ) s l
: :a—mms 12-5ms KEYPRESS — — jj
-12v //‘ — —12v :
7/ |
T |
f K(UN134) !
) NUMKEYS ,GR2?2? TSIST TS2ST l KEYPRESS
FNCTKEY |GR22? ), (Dc {bc !
) .
) W,
H i = Titl
Next is K(UN135) M hssoclotes Peb Dwg # = Scale| Nts "™ soemtron ETR 222 Calculator
Next IS N UN45) - Aldershot, Hampshire, GUN 3HE Name Date Sheet| 15 #14/2.' l{IINZ, SPE
Next is D UN15) ' Email: mike®soemtron.org Drawn MD Hatch 19/03/2021 |Next Sheet| 16 Logic Diagram
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DISPLAY-BUSS _[14]

CONTROL [1,2,3,4,5,6,7,8,9,10,11,12,14,151
Decimal Point Switch Wiring Table (X=0V)
I - - - "-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-”""-"“-"-"-"*"=-"-"=”"-"="°"°"¥°="¥°"¥°¥°~¥°¥°¥°¥°F¥°¥°F¥F°¥°F°FFF"FF"F=F-"F—-"—-"T"F"-""-"F="F=-"Fc-"=- "= "= "=/ "= "= - F=- =" "= " F=- "= "= "= "= """ T T T T T T T TT-TT-TTTTTTTTTTTT-T-T-TT---T=T-==-=-=-==- I
Switch position -> 1 (2 |3 4 5 6 7 8 9 1011 12 | |
. . | Reqr €--—----—--———— | o - oo |
Pin | Function 0 /1 /2 3 4 6 Z 9 10 11 12 14 1 oo - l
! DP1 !
PL4/1 2 X | KSID ied KSIC |
PL4/2 3 X | sw-miaw e SW-1P12W |
PL4/3 4 X ! | o— ope | e !
PL4/4 5 X | ! S ; S | ; i
PL4/5 6 X ! | OfF— orio | of [ 5 | . !
PL4/8 8 X | —e— l o O5h 1 o —3 : o— 1 O“’—é [
PL4 /7 9 X Loy | oft— opit . of——¢ oof—e e — Sy
PL4/8 10 X \ 1o - © I  © 1 - © i o8
PL4/9 1 X ! R L] B I I I T ‘ o
PL4/10 12 X ! 622 |
624
=7 NI S IE SR O i
PL3/3 618 X X X| X X 'DP Switch PP —
PL3/4 621 X X X X ' Assembly (to where?) |
PL3/5 G22 X | X X | X X 2 a
PL3/6 G24 X X X | X X| X X | X —
PL3/7 G28 X | X X | X | X
PL3/9 DIVO1K X X | X XX X X | X X
L DP—SELECTION
L )
DPT4| DP12 DP11 DP10 DP9 DP6 DP4 DP3 DP2 DP1
( ANQGDE15 ANODE14 ANQDE13 ANODE12 ANQDE1 ANODE10 ANQDE9 ANODE8 ANQDE7 ANGDES ANQDES ANGDE4 ANDDE3 ANODE2 ANQDE1
| A
| |
s S--- Q- Q mmmmm—-m e Q----Q --=-Q ===-Q ~==-Q ~===Q —==-Q ====Q ~---Q---=-=--=-= Q---------- —---Q - m- Q- S---Q-=- Q ===-Q === -Q---- Q -==-Q -==-Q ----Q----- !
! NEG DR3 |
| 70M DLt AR 3W " s2pin Gable Pig
! DP14 DP12 DP1N DP10 DP9 DP6 DP3 DP2 DP1 bR2 | L1627
| DL9 DL8 DL7 DL6 DL5 DL3 bL2 DL1 B2R 3w : gt}g—%g Nggv
! T R
! DL10 |13 DN14 25704 |13 DN13 5704 li3 D12 570413 DNMI 25704 |13 DN1O 2570u zs7ow |13 DN7 5700 |13 DNG 25704 13 N27 zs7ou |13 pN3 2570413 DN P AT e RaL_oN
: 1234567890 1234567890 1234567890 12345678940 1234567890 123456 12345678940 1234567890 1234567890 1234567890 12345678940 1234567890 1 PLIB-32
| 0030000000  (QOO00000 0000000000 1000000000  [O00000000, (OO0 05000000 0050000000  (ROO00000 0000000000  (POO00000 0050000000 (0O
: 12| 3| 5| 6( 7| 8| 9|11]12] 12(3| 5| 6] 78| 9|11 12| 3| 5|6/ 7| 8| 9|11]12] 12| 3| 5| 6( 7| 8| 9(11)12 1 2| 3| 5| 6( 7| 8| 9|11[12] 12(3| 5] 12| 3| 5|6 7| 8| 9|11]1 112[3| 5 6| 7| 8[ 91112 12| 3| 5| 7|8|9(11[12 1/ 2| 3| 5{ 6| 7| 8| 9|11|1. 1] 2| 3| 5| 6( 7| 8| 9|11]12] 1
I
|
l
|
CATHODEO -
CATHODE9 -
CATHODES L
CATHODE7 -
CATHODE® L
CATHODES -
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