TFHB: BUS INPUT CHRNNELS? BUFFERRED

$1RJ2 VECTOR SCOPE . . y
| - TAPE RECORDER ;CM ADDRESS ;CH DATR OUT 8US OUTPUTS ; DEBUGGING POINTS ;s CONTROLS
‘N — @I vi2-pLUS —CGEED CRA-8 —EI=H: CRH-8 ——<IEDBUS-8-8 . ~GEiza <ﬁﬁI§3~———-NCLocK-OUTuau;q::::]CLenR
EIR-OUT —<GILE> vi2-MINUS &~ ——Bi> CRA-1 —<EZ=E> CRM-1 ——CQEOCBUS-1-B ——QEiw QL-2——READ-27 L
EIR-IN —GEaD BRIGHT ——GEw» CRA-2 i3 CRM-2 —EOD3pus-2-8  ——Em3 QUIB3—— WRITE-27 TCI3— CLEAR-PC
HIGH-EIR  —CGRI=l®  X-SCOPE "CRA-3 = =% CRMe3 ——CLO0iRUS-3-B —<EIE QUE=B——FRON-18 TEL=H—— HIGH
HIGH-EIA V12-PLUS CRR-4 ——EEE> (CRM-4 ——CEL-GBUS-4-8 WUB—— FRON-11 QELLS— NC
HIGH-EIR ——CEI=t> V12-MINUS CRA-5 ~—IELI=f CRH-5 —<ICI-G5BUS-5-8 =G~ poP TELB——— NC
- GND —al-t>  y.SCOPE —aLm» CRA-6 22> CRM-§ ——CELUBUS-B-B ——QEiif» - QIEm——Re GEI=D—— SU-CRN
HIGH-EIR —GEL=p NC CRAR-7 CRM-7 ——CLL0PRYS-7-8  —TEL=0B WLz—— pysy QLB SC-SHITCH
NC —<GEl® NC ——EIed * CRRA-8 fi-a3  CRM-8§ ——<EI-L9BUS-8-B VAT CA=E———RET QEL=03—— STEP-HIGH
. - No —<CaID NG —ED CRA-§ ——AEI=  (RH-8§ —<EILBUS-9-B8 ——il QU=I3—RA-8 L= STEP-LOY
CLERR-PC  —@&I= : NC —@a=D» CRA-18 —LIZ=1¥ CRM-18 ——CL-BUS-18-B ——QEZ-Dp JEI=0——fA-1 JCI=0——— RATE-R
CLERR ——Crli> NC —IE= CRA-11 L CRM-11 —<-gus-11-8 —Ci> WIEL—RA-2 EI=C—— RATE-B
NG —@GIED  T-CLO-IN  ——<TE STRCK-R-8 =13 CRM-12 —EIpUS-12-B ——E- QU=B— INT-8 QEO=13— RATE-C
NC —QRIE1> TRPE-IN @ ——Bid STACK-R-1 ~ —<EI=1¥ CRM-13 ——QEIERYUS-13-8 2——@ELD QOB INT-1 GEL=5—— RATE-D
NC —CQAIED T-CL0-0UT  —MBI=D STACK-A-2 ——<AGiel> CRM-14" —<EIBYS-14-3 —GEy OO~ INT-2 QEIEG—— HI1GH-4
NC —Qul=lF TAPE-8UT —ALF STACK-R-3 ~ ——EL=IP CRH-15 ——<QEL-BUS-15-B = —IElZip Q@O=B— INT-3 TIE1—— NG
N —<ELD N —REDR CRMWRITE  —QEI=D> SU-PULLUP  ~QEIL> QI INS-60808 TEI-D— NC
68-HZ-CLOCK —&En= MA-8 ——CEI=DP  NEM-8. on-g —E= AIEE— vee QEI=H—— BUSURITE
POUER~ON MR-1 —CEEE>  MEM-1 WHTELE: pn-1 —EE QRLE=E—— y12-MINUS QLL=E>— BUSRERD
BATT-5-N ——<EL&> tA-2 —CEEB  MEM-2 T DH-2 —<EI= QUIZE3—— KB-PARITY ILL-3— pR-8
BATT-S5-N ——CEO=0® MR-3 —CEE® MEM-3 —CEL® ppo3 ——<CEn TLEB—— KB-STROBE QL= BB-1
BATT-S HA-4 SRS, MEM-4  ——CEOY | pM-4 ——CEL WE=B—— K-8 AE5—— BR.2
BATT-5 —CEo=® MR-5 TL-E pEM-5  ——CLH DM-5 SN QDL=06— KB-DENB-H Ll=ib—— Bp-3
TINER ——<EI® . MA-p —CEED pHEM-5 ——CTiin> DM-B8 —<CL=> QL=—— kp-1 QL= ——pR-4
PWR-DN ZEO=0 HA-7 —CLES®  MEM-7 ——CEEB pH-7 R QRL=FB—— KBSH-H LWI=B—— BR-5
NC MA-8 ——CEL08 MEM-8 ——<CLil=0% pM-8 ——EIZ=as WLEZB——KB-2 QAIEB—— NG
NC —<EO» MA-9 —<ELEO> NEN-8 —— D DH-9 ANRST WIEB——KB-CTRL W= ——NC
BATT-12 —CEL=D> HA-18 ——CLI=D MEM-18 ——CE=D® DN-18 ——GEe QOIE-——KB-3 EEZT—Ne
BATT-12 —CE=» - MA-11 ——CEEED MEM-11 @ ——@OD  pH-y] ——FELD AR KB-4 AERZ——NC
BATT-12-N ——CEL-1» MR-12 ——CEL3 pEM-12 —<ELED  DH-12 —ERD QEZZB——KB-5 WL=B——NC
BRTT-12-N —CEL3 MR-13 ——CEED MEM-13 ——CO  pM-13 QI3 KB-RESET <Ci_U— NC
NC ——CED MR-14 MEM-14 DM-14 —CEET> CE=3——KB-§ ACE=— e
VI2-MINUS ~ ——CELP HR-15 HEM-15 ——CE=>  DM-15 WI=B——KB-7 Ci=B—NC
Vi2-fINus @ ——EID> - WL —KB-ERROR  <WCZ—— NC
sHAIN MEMORY ADDRESS ;MEMORY DATR OUT sMEMORY DATR IN ,KEYBORRD

; PONER CONNECTOR

tFH PROTO-4 P3-APR-76 16:46 ! HGM: NTFHG




frmrmes——— T =y
3 e o 3 H Tk ‘ H 154
sl [ s i Pople
R ceEs i ;oTe5iER
i i f-
— STl B 154 e “C473 11 STACK-N-11 -CuT3 11— STACK-N-7 “CJ73 11— STACK-N-3
; - ack. — o~ o : i ins] :
g * °‘"°st ; " “": °| -GU12 8— STACK-N-18 -CJT 8 STACK-N-6 ~CT 8 STACK-N~2
u i i
IMEFERRHI CUap ERFRent Cyein, “GSTH T STACK-N-9 011 7 STACK-N-5 “0i T STACK-K-1
PUSH decrements in next cycle. -0UTe 5 STACK-N—8 T it STACK-N-4. “uTi S— STACK-N-8
JsuM-11 T 13 JSUM-7 it w3 JSUM-3  —hi 1
on JsUM-18  —we e JSUM-g —fe e JSutz  —e
Jsun-g  —F JsuM-5  —f m JSUM-1  -—%
s T 8——NC JSUn-8 — Ine JSUM-4 —  1xo Jsun-8 —-—,L ING
et e H
1 A WS [
STACK-R-3 —, 0D ¢ Prl- B ¢ 13 A3 13 w3 13 @3 = STRACK-R-3
STRCK-R-2 —34 b ¢ 142 13 14 52 14 62 14/ —STACK-A-2
STACK-A-1 ——& o ¢ [ 3 1 1 15 Al 15 K1 8 A ——STRCK-R-1
STACK-R-8  ——4 p o & 6 4 | o LR i A — STACK-R-8
PUSH —3 p ¢ pe—7USHL
NC —3% p ¢ Kpe En B3 PUSH — -wP 3 -WP 3 -wP
POP 1S B2
REEE 4 o - _t:: CH PCLOCK-POP ~ —F -t S £ e
-ENB s 1E:5 1614 1E13
; POP RODS 1, PUSH RDDS 17
1E17 P ; 16-deep stack
1E019
ssws——ui{r;{ ‘ TET6
| TPISTATE TPISTATE TPISTRIE
2=1 SELECT 2~1 SELEECT 2-1 SELECT
el g 248257 v4S257
Bus-12 4 o | Bus-7 4 o | BUS-3 &
T T O B T T Crms 3 g T JBUs-3
origss s INVERTING GATE FOR STACK | Cracgs ;
‘ 2 h : L BUS-18 —4 o gus-6 —4 o  BUS2 - 5
STACK-N-11 — 1 -0 JBUS-11  STRCK-N-§ — 1 -0 JBUS-5 CRH-12 —1& o STOBUS-1E T i s uBUss iz &, I JBus-2
STACK-N-18 = I -0 F—Bus-18  STACK-N-6 —Y 1 -0 F— jpus—g =
—8] P e LBl g B
STACK-N-9 ! JBUS-3 STACK-N-3 JBUS-3 g s Lo
14l ha ) ha BUS-9 e | BUS-5 I BUS-1 @
STACK-N-8 1 -0 JBUS-8  STACK-N-2 1 -0 JBUS-2 cRu-g —§ o | BUS8 oo o | 7ususs cRi.y —~B ¢ 7 JBusel
STRCK-N-7 =4 1 -0 M-ypus7  sTAcK-N-1 = 1 -0 P pysey 8
STACK-N-8  — 1 -0 P—pus-6  STACK-N-8 —1§ 1 -0 P— jpys_g b il T A
CRH-8 —3 1 BUS-8 .o 3l 4 JBUS- CRH—B —3 , Jsus-2
pop —4 o 4 o1 i . =
—5  orsz 15 sz S
PoP CHEN —-f__ﬁlay——-’- SEL L seL e B
1€12 1€21
JHP-Low ¥ e 15 eng 15 -eag
;SERVE forces STACK-N to 111 111 111 111 for T — LTB—J |
interrupt servicing; i.e., to address 8 ;JBUS is tri-state PC-address bus. POP attaches stack. JHP-LOY attaches erm
tor jumps. CMEM attaches BUS for crm-loading. Default is JSUM (page 9).
STACK TO PC GATE STACK | @5-APR-76 14:20 | HQM: NTFH!1




|1 : .
' INHIBIT mman’-& o5
PLOT-LH~ PLOT'-L - CURITE-L CH?!TE-LH' 31# CRN-8 i5 1 in an operate-class

-instruction (8 8xx xx1),it is a
1£22 : 32-bit 2-cycle command. The
INHIBIT signal disables the

CRM-2-8

instruction decoder in cycle 2

‘ d connects CRN outpﬁt to the
INNIBIT-H ~ — R-READ -
YW NC R-BUS. A = OP(.+1,B). EXCEPTION:
CHRITE-L —s OZ——CH_TD.QBUS AT STREKNeg -during CHRITE, normal arithmatic
b i3 HEX FF Is done and the result goss
jelock for sending data out on BUS Mz STRACK-N-1 1514 into CRM data input
ACL-N —% : NC '
74265 RAAST: ~ STACK-N-2 sCHEM orders use “RESULT" of last
To-HL T o O BUSHRITE p— TO-H —¢ 15— To-HL instruction for CRM address,
1 YWV S STACK-N- .
. i automatic “push =
;urite clock loads CRM FROR —3 12— BUSREAD o s 2 BES
’ “NV‘s_—'—‘STnCK-N—d to remember the location
S NC —i 10— NG during the inhibited cycle.
i Wr—-‘STRCK—N-S CURITE gets data from BUS in
CWRITE-L 1 2460 S CRMURITE ‘ C-BIT -5 C-BIT-L second cyclae.
=t YW STACK-N-§
CHMEM -T¢ S CHMEM-L s RERD A B HR;TE A B
NTFH2 2D16 MUST BE 74 S 00 VVV T STRCK-N-7 ’ H(A) ==> B B ==> M(A)
;inhibit pop during POPJI CURITE -3 2~ CHRITE-L and OP(R,B)==>A
priority interrupt ’ VW g STACK-N-8 828 888 824 888
STACK-N-9 INC 822 848 826 848
AN ———— N
b aieat T DEC 828 828 824 @28
g
A ———— RIS
INTERRUPTS S 13+ 3 S _ e
RET L, Ve 32 M SERvE
CRM-3-H . 12+ - STACK-N-11 CREAD A B CWRITE A B
ichanged from CPH-8,1\21\76 = 1ce? ; = 6 821 8es 825 e88
CRM-11—K T H-1E22-14 OP (C(RESULT),B) =>R
STO OP (R, B) =>C (RESULT)
CRN-9-H and aiso ==>R
; jam address from CRH, or BUS if CHMEM
Junp ‘ : ;PLOT increments XR for vector length
— JSR 708 ) JHP-LOY PLOT-LH
CHEN nlﬁlﬁ-\ 4
COND = -
, PUSH sewors 1 QL'BEF— IRCOUNT-H
F g HEM-REQ-H d CRN-12 XRJ  1c27
2 POP P ;xrj increments XR in auto-iterate cond
- REF ==4 s | 5o 00 JOR— g mp
CHER-L _Ll_/ ;g2t address from PC-ADDER

;get address from ctack if neither pop nor jump.

JUMP CONTROL MINSKY 2589 | 83-APR-76 15:297! HQM: NTFH?




cRm- To S N
pegl 33T zuppressanrtogic.
RM-15 : ;0.*)0.1.‘, 3
S ovps ST R ,
! 2ezes ; VoI Pk QPCLASS 748174
CRH=g=—rp 1012 CRi-S-H ‘ _ .
‘ ;CRN-11-K = CRM-11-H UNLESS OPCLASS
g CRM-11-K SH-POT-H—14 1S/=SH-ROT-LH
= - 1 1 . o
. CRH-11- sro—l@;—m‘su 12—nu-3
CPH—gmmd{ 74265 il e —1 - 19——AU-0
i e o i BURITE-P—F 2—BWRITE
CPM-11-
18 §f——SH~BUS-H _
31888 is ROTATE, suppressed NC——03 Py ——
during memory cycles.
POLOCK-+—8  CLk~
HIGH—11  -CLR
£zs
iRead from working register. ) !
sMROT is 8118, A—
suppressed by STO - READ-UARTL 47408 P-UART-DRR
+DATA-READY-RESET
STRETCHED FOR TWO CYCLES
;THE CODES FOR THE ALU RRE LATCHED FRON
e L AU-3 AU-2 AU-1 AU-g
DECODER DECODER o T i O 74298
745138 745138 T0 2-8-8-8
FROM 8-1-1-8 Bl s "
=4 3
el | el SH-ROT-H 1-8-8-8 "’: 15—au-2
. 0 1
T mﬁ;j o SH-CRN-H 8-1-1-8 IS CHANGED TO 8-8-1-8
CM‘10—3‘ Y4 CRM-1, A2
CRU-S-B—T o
: : o—tp M
Feies
vo  fSNC ve  fS—rns-seoce
1 At —noe; w0 mmITE i ey
RM-g-H——f ¢
vz Plgyg 'OPER vz Ay vy [ e
100001) va  fleoprr 3 e
3(0010) ve e 11870) va e NOP; NO RMRITE : ‘ =
OPIF g +__5epe00 ? e
510011) v Rl e 3(072) s Repg - C-BIT 4 : gty , eI
1(8100) s P—nt 1874 6 FROM-H . '
18101 2 10 FP . hWRITE~P
v % i e bza c&n-@“ OPCLASS—16  SEL
JUSED iDont use v _ oot 104 4 NCLOCK—11  CLKs
WSED gmer—8 g iDon*t use mr—8 g
cr-15—Y g2 s ;RURITE after OPCLASS except when 130
oo—S  gop ré:nn:: 28 suppressed by NOP or OPIF-and-C-BIT.
- . ALSO, RWRITE WITH GET <18, B. s
%M—n——i@oﬁ‘—mxrr-ws
1£20 1E13 ]

INSTRUCTION DECODER

MINSKY 2500

29-FEB-76 13:07 |
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i e SIEI™ sPLe-2 I senz cLock f—““
BUS-13 BUS-15 < ¢ |
GND —u4 2 1 p1s-s GNO —¢ @ 1 pgy DIST-8 4 @ 12 D1S-8 CET-PraE-rk g KB-READY-X £ ,:;FLQGB
CRR-8 =3 1 CRM-3 =33 4 CRH-8 =3 1 GET-PAGE-X  — = GET-L INE —% D LINT-8
NC =P 3 |;FLAGE  WRAP —P 3 iFLAG4
GND —f1 @ e p1s-9 GND -1 o e-prg.g DIST-1 —p1 o CRN-B —! -ixg CRH-4 —j -in3 .
CRH-8 —ic 1 CRH-5 —10 ' CRH-1 —j10 1 CT T=DIST-2 €1 "= DIST-8
GND 5 @ - p1s-18 GND 5 © *~p1s.g DIST-2 T ¢ L p1s.2 BUS-12 —i6 o BUS-14 —iv @
CRH-18 1 CRH-6 ! CRH-2 —F ! ' V-BIT — 1 ;FLAG3  RSD —fit
‘ ’ NC 2 T ;INT-3  SDR —f2 =
el AT S G T ® Jprs.y DIST-3 —F e " — NC —3 3 MINUSI-BIT 3 3 LFLAGS
NC B 1 CRN-7 1 CRM-3 P 1 CRM-7 —I5 -EA8 CRH-5 —t5 -fna
. o1 9 pI1ST-3 GT  2—pIST-1
DIS —i  s& 1 SEL 1. SEL
CRM-8 —14 SsELo 14 SCLO
REL-JUMP ~ —i5 -EM8 1S, <Eh8 1S -ENB CRH-8 —f stLi st
G TF1Z TF11 iF16 {Fz2
SRINUSI-BIT 15 low f BUS=177777 sRSD is UART data-out-ready
1232 :07372025b 1p2 unless -1 3 is URRT- —in-read
$7437*S REQUIRED: 7D DRIVE C-BIT-L TR cgrr-Ln :DISPRTCHpSELECTORS SHOULD BE ’SSZ':x:s ECE e
LARGE ALU LORD o ;DIS COHMAND SEL(2) MRSK(4) 8888 MASK INVERTED
214 745151
r“‘**“‘t::5§§5>ﬁﬁ—nLu-s i
AU-8 ——Fl?i ”UT‘ZI%%-,_&;_RLU_S HIGH-3 —
| B r"’ C-BIT-LK —TF )
LBl ; LOGIC ARITHMETIC
AU-1 Legs: J4—aLy-s - HIGH-3 i 8808 A 4888  ROTRTE
| g GKD if * 0026 AB’ 4028 A - 1
AU-2 "*’;a__x.ﬁﬁ)k ALU-3 8848 AB 4848 ADC
{__] “t518U-28 Sl i, BT 8068 NOR 4858  A+B
ALU-8 HIGH-3 —12 -~ S5— ALU-CARRY e 6088 BB
] 2828 XCR 8828  SBC
AU-3 1|~ :g* ::lzi‘ 2848 MROT 6848 R + 1
et =TS 2860 ? 5868  ARS
; sCOMPUTE 16 ALU FUNCTIONS Bideg i3 S
& SH-ARS
ALU-8 —F e
; OP 1S 1111
1819
;pin 8 inverts, diagram urong!
| ‘ |
DISPATCH | @4-APR-76 22:00 | HQM: NTFH4

ALU FUNCTION




<

- . -BLANK
s PL‘.OT—LH mae BLAN

WRRP ) b

3708 3708 ', PLOT-IH L
DECODER DECODER PLOT —= : ﬁ"w J7 IR-8 —F o _SOF RB-BLANK
745138 745138 '
) HEX FF R-11
745174
BBt o 21— ;PRGE 17
BE—1-H - - 2| - 14 15 LOT-LH _ V-CARRY
A ] . PLOT-LLH .
BB-2-H w2 a2 i i e
' NC — 1e— NC el
;874827 vo  [S—pEAD-27 ve {5 yRITE-27 ol o R T CHAR-TV-L
327 o — .
;874826 v M—peapxg n furiTE-2e - MRITE-URRT S WRITE-U-L e inle
326 L :
;874825 vz f—RERD-DPY v figerippy RERD-UBRY —F = 2~ READ-URRTL
= 325 <
;874826 va  [2—prap-yART w WRITE-URRT SHpE : R
F & & 7410 7410
;874823 v M—geapoIR w o p Lonbz- Ir PCLOCK-4
5874022 v f*—gepp-22 s L‘i— PRCE-TV CLERR ) I
5874821 v E: X-READ 6 - "‘“’2‘} Y-COUNT-P X-COUNT-P
;874828 v? Y-READ ¥ = v-ngg
. |
— BUSRERD
BB-4 61 BB—4 —5 61 3PLOT sets PLOT-LH latch mhich holds PC
4 cza G2 . on next instruction until IR-1 becomes 8
s0 next instruction is repeated
“BELock-1 Y o BUSHRITE — c=» :

; B=818XXX RERD

1502,

; B=@iBXXX WRITE

;NOTE: WRITE-URRT is fatched to

stretch 228ns puise

16+
8\ 32

BB+
BB-5

sNOTE BUSHRITE is an 88 ns puise

;IR-8 is and-ed with RR-8 and BB-8,
so0 that (for example) the next instruction
alternates ROD § 2, RDD 5 3

;To plot a vector, load IR uith 1-2x(length).

When an ADD overilous, the X or Y counter selected
by IR-8 is incremented or decremented

according to the sign of the B-addend.

DEVICES 2g9-27

VECTOR COMMAND

31-MAR-76 19:25 HQM; NTFHS




110909 AR -2
101 xP §-1t
1019 ¥R 8-5

1011 Cm 0-S

;8-INDIPECY WICH CAUSES »
cen-2 CPn-t CPN-9

iSet AR=-0 » B cn alternate
vector ~generator cycles

AO-BLAN: crn-6
11100 8 0-2 -
1101 XP 6-8+1118 ¥R o- \o-li2402
1311 CRm 0-2 dezp
2408
Ti+
74564 QUAD 2 IN
4-3-2-2 SELECT
01 745157
5 HLX D-FF
sPUT AR INTO BBs
25507
OPCLASG———-ige H1CH——]14 o
12}—BSELECT-D
JSHEERH rales e CPH—t————T1 0o CRH-—T1 3 1 X-COUNT-P—3} D o F— x-COoUNT
13 the previous f-sddress. &
:B-HDOPESS 15 CPH 0-5 DEFAULT N Y-COUNT-P—Y] ) ) R— y-COUNT
UNLESS B-INDIPECT IS HICH
OPCLASS——12+ & HIGH———11 0 B-BUS-15~5 ) Q £ up-poIN
‘ 3 BSELECT-1
oo ioy LopLEs DEFALLT. CRM-5———ho N cPH-1———10 1 cre—L4 o g Aha-2
IXXEXX OR X1XXXX UNLESS OPCLASS -
o crn-7——_3 ) a o1
SH-ROT-+ 8 N0 ———5 e 2 D 0 HAa-0
] ?F—8-INHIBIT
745138 vo [0 3—rpon-10 5 cPH-2 5 1
} #-ADDRESS CONTROL
1oza 11 [oM—rron-11
v2 {0l o PCLOCK- ~cx
cm-s—“ 61 3 ol—ne .
v4 oM —pLo7 CRM-10———p 3 A-HOLD— i -ENB
From—3 624 vs 018 —rap-Tu-p t—ry-z-p :
Y6 A——rET 1o CRM-1 =13 1
FROM—2) 628 Y7 Ol
s+ 52 51 11e 1024
I
ol N S | [—'——CPH-G
12+ 1 SeL ——B-INDIRECT ‘}:*f“f“
ERIS2 Mo P
3¢ P
CRM-3+ 13+ <22
. ez
SH-CR-4——115 -£NB 1added 1\21\76
1013 i JUMPS AND POPS DO NOT CHANGE
A-AODPESSES. AFTEP PETUPN. EXECUTING
“GET A 10° WILL PEAC INTC & THE CONTENTS
1025 OF THE LAST REGISTER LOADED

ADDRESS CONTROL

MINSKY 2520

29-FEB-76 14:26
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. N '
SUSE 74 LS 1S3 - :BO-BLANK used in vector seneration

DUAL 4-1 OusL 4-1 DUAL 4-1
SELECT SELECT SELECT
245153 245153 745153
GND —F o AR-2 —F o ' AR-8 —F e
IR-18 —F 1 mg — 1 PR T 1B-RODRESS LATCH
IR-4 — z. . IR-2 —t 2 IR-8 —t 2
HEX D-FF
—a 3 2 —fb 3 8 —B 3
. CRH—4 CRM-2 CRH-8 : . Seehs
B-INHIBIT =1 -EnB GND —) -EnB B8-BLANK -1 -En8
E BBx-5
T 7 BBx-4 QT ?——BB%-2 Ut ?——BB%-@ 0 ¢ F—gB-5
i BB&x-4 4 o o 5 BB—4
GND —je @ GND —jie o AR-1 —fie 8, Be-3 ¢ b ¢ L"'Bl?.—3
IR-11 —1 1 IR-9 —u1 1 IR-7 —h1 1 BBs-2 — o o Al—pgo
IR-5 —j12 2 IR-3 —12 2 JIR-1 —j12 2z = BBx-1 —3F o @ A2 -1
CRM-5 —p2 3 CRH-3 —pa 3 CRM-1 —p2 3 _ et BBs-8 —% o ¢ {S-ppg
B-INHIBIT —!5 ~En8 B-INHIBIT —is -ENB GND —ji5 -En8 i
T S——BB%-5 T 9—— RB-3 00T 85— BBs-1 B-LESS-H RELOGES ek
oo—4  -ews
BSELECT-8 —1¢  SELe - 14 sEe he  SELG
BSELECT-1 —f  Stut 2 oseLt - _ b seL1 ie2
JB-ADDPESS < 10 MCANS
1cos , 1c11 iC16 JUSERCSRECISTER
31F B-AODRESS IS SELECT FOR B-ADDRESS SOURCE

3 18 AR ©-2. This is forced by SH-CRH=H.
3 11 IR B-11 or 6-8 .if B-inhibit

312 IR -5 or 9-2 if B-inhibit
sCRM ©-5 DEFALT

B ADDRESS CONTROL MINSKY 2500 31-JAN-76 02:44 HQM: NTFH7



ETREN 2 191
U TORY [ue el UP 700N
COUNTER COUNTEP, COUNTEP
RIEN 24591 1419
1aX MIR-NC PL/MIRINC PAX MIB-NC
co 13 £o 13 €0 13-NC
BUS-3-8-8 3 7 —f-3 BUS-7-8 3 7 5 BUS-11-8 3 7 =11
BUS-2-B-10 2 6 4 BUS-6-810. 2 & e 10 BUS-16-118 2 § e
BUS-1-B-1 1 2 r BuS-S-341 1 = Fo5 Bus-ei 1 2 (=2
BUS-8-B-41S 0 3 -4 BUS-4-8-15 8 3 = BUS-8-1S & 3 -8
UP-DOLNES CORN DOWN DORN
CNO—14 ~ENB -En8 -ena
X=LOAD1 +L0RD 13-L040 11050
m::.ocx—v-iucnx- 14cLKk- L4cLK
TEN TATS 775
Tplﬁgﬁ TPI§ EE YP]STGIE
3- : T -1 BELEs
gt L3 L8
® yol-aus-a 3 3 2 1zkeus- o 12}-BUs-11
L 1 —3 g€ ’—‘3 ¢ 5
1S 551 SC1 L
= ., oreus-2 1e] | o[aus-s 19| spBUs-io
s S S
o ra °
e ? ?}-BUS-1 g, 7[sus-s uPAPW § | 7feus-s
2 ° 2 ° ed °
3_* 5 4BUS-@ S 4~ BUS-4 [ 3 g 4-BUS-B
b e 4 seL L seL
15] 18 e 18 2
e -ENB S TE ENB e ENB |nxYPERD
P ] pLV4] — IRTT
UP /DOKN| UP /DOLIN! UP /COWN
CCUNTEP COUNTEP COUNTER
74191 24191 74181
MAX/MIR—NC | MAX/MIB HMAX/H1B=NC
£o 13 o1 co 13ne
BUS-3-B-8 3 7 =3 BUS-7-8-8 3 7 -7 BUS-11-8 3 7 k=11
BUS-2-B-10 2§ o BUS-5-B-16 2 § =B Bus-16-16 2 & XF10
BUs-1-8-1 1 2 = BUS-5-5-1 1 2 -5 Bus-a-1 1 2 =9
BUS~3-B-15 0 3 =0 BUS-4-8-15 @ 3 =1 BUS-8-15 & 3 e
UP-D0WN—5 DOWN DOWN 5 DONN
CNO— -ENS -ENB -enB i
; . ; sl 027
Y-LOAO— FLOAD 11060 1 +L0A0 5BEA e Re
PCLOCK—4=114CLEA 14cLK 14CLK~ :
TS 1723 TN

sVECTOR-GENERATOR OUTPUT REGISTERS

¥-pEe )

;BUFFER - DRIVEN FPOM 2405138

VECTOR GENERATOR

MINSKY 2549

02-APR-76 15:28 |

HQM: NTFB®2




# BIT LS WSE 7+ 5 7335 4 BIT A0 4 BIT AOD

24233 24283 " 24283
e 0 §f————— o 3 NC
) A S A S A S
DIS-3 —p¢ 3 i—Jsun-3 DpI1s-7 —z 3 10l=== JSUﬂ-? E}Z 3 1o Jsun-11

DIS-2 —4 2 13— JSUN-2 PpIS-§ —4 2 13— JSUM-6 D|S-18 it 2 13— Jsun=1e
DIS-1 —p ! I—JsuN-1. pI1s-5 —F ! I——Jsun-5 pI1s-9 —P 1 1= Jsun-9

Dis-8 —F e I Jsun-8 pIS-4 —= e f——Jsun-4 p1s-8 —p @ 4 Jsun-8

CRA-3 —11 B3, CRR-7 —1 823 CRA-11 —1t 83
CRBR~2 —Is =82 CRR- —ji5 82 CRR-18 —15 =82
CRR-1 —F 81 CRA-5 —%¢ B! CRR-8 —¢ 81
CRR-8 —F B0 CRA-4 —F 80 . ECRR-8 —F 80
PLOT-L —P I c1 c1
iF18 1F13 1FZ6
;BLOCKS ADD-1 DURING VECTOR
312 BIT #DDER FOR INCREMENTING AND ADOING DISPATCH OFFSET
JUSE 73 357°S
3 PROGRANM
TRISTATE TRISTATE , EDNTER )
BUFFERS BUFFEPS e 3 g
DMBUSS DMBOSS
ss-1-5 1 o Pegsus-nn JssmsH 1 o F—Jaus-s JBUS-11—14 :s[crea-u JBUS-5—114 15}—CRA-5
ssu-1e 1 0 Peusus-te Jsm—+d 1 o F-pus-e . JBUS-10—113 12}—cPa-10 JBUS-4+—13 12}—Ccra—+
ssun-sS 1 o0 R-usus-s sm-38 1 o R-usus-3 JBUS-9—11 16—CRA-9 JBUS-3—11 16—CRA-3
ssu-ey 1 o Pupus-s ssun-21Y 1 o Pdupus-2 JBUS-8—F ?l—cra-8 Jeus-2—f 2b—cra-2
sm-2E 1 g sy ssw-rdd 1 o pMlgyseg JBUS-7—14 5—CRA-7 JBUS-1—}t S—CRA-1
su-et 1 0 Peususs Jsun- 1 o P-sBus-e JBUS-6—3 2}—crA-6 Jeus-e—5 2}—CRA-6
oY pist L prsy PCLOCK- ok~ ' Lk~
aredd prsz 1 p1S2 CLEMR-PC—1  --CLR 1 -OR
1F14 1F13
1E11 , 1F1S :

PC ADDER MINSKY 2500 31-JAN-76 02:45 HQM; NTFH9




TPISTATE TISTATE 1 ISTATE
BUFFEPS BFFEPS BUFFEPS
Drguss Dugeas DB03s
tm-e—= 1 g Pe——pepUs-8 cns—3 1 0 P——pss tiz—= 1 o P——pgser2
ci—Y. 1 0 P——a-BU5-1 gn-—Y 1 g Fe——pemus-? 13— 1 9 P——a-pus-13
cpn-2——H 1 0 f—paus2 cene—>a 1 g P q-5Us-8 cen-1—=8 1 g 2 a-gUS-14
een-3—1Y 1 g L—ppys3 e TR T T - tengY . 1 g B —reng
cmee—18 1§ e popus— cem-te—18 1 o Meapusge RS A S TR | S
cms—I48 1 g Pe——nguses ST 1 o L——n-aus-u c-1s—38 1 g A-BUS-15
A DIS1 4 pIs! 1 D151
cH-10-ABUS-—14 p1S2 = D1S2 €5-Tu-n-13 p1s2
112 1613 1C14 SHO
iTHIS LINE PULLED LOW ENGAGES BOOTSTRAP LOADER
CLEAR-PC ‘)/13 /1
iWhen enabled. these sate CPM output into the A-BUS ==
> 31038 durina the second ghase of 32-bit instructions. ( t;( 1&
2+~ S - 4 WAy The A-PEAD lines on the reaister file are ~ v
GND D °Q DECODE disabled and the INHIBIT l,nes prevent =
474 7;5139 execution of the crm dats as sn instruction. l -
PEAD-1R 2ode ~of RON-LORD 3SEE NOTE- 3 ):7{:\\\
2 AP
1 *
Su-CPm <
-3 R cPn-3-ENS i
LOAD-HIGH
, -2 B cRn-2-ENB
\ - B cpm-
CWRITE-L: “.’ 2410 4 ERtt-1-END
SW-C -0 A crr-0-£NB
2400 ORT
L cRA-11—
L_ i2 SEL sBootstrap loader has to terminate
A with Al)ump and sttech
e p control memory.
iSuU-CRM LOW. DISABLES CRH: ERA=Y SELe Next-to-last instruction should be
SHOULD ATTACH SWITCHES TO CRH-<N> GET (10) 23
to set un-load t
LOAD-HIGH DISABLES cvn EX’CEPT DURING THE USE DF GET xe 18715 eemITRARY.
CPMURITE, SO THAT LO
CAN LOAD INTD CRM 7
~ENg
1018

CONTROL

MEMCRY GATES

2509 MINSKY

Jﬁﬂi—APR—76_12:Sl

HOM: NTFHI1Z




¢+ 817 | 4 BIT 4 BIT 4 BIT ) -4 BIT
SHIFTER SHIFTER SHIFTER SHIFTER SHIFTEP
25510 5518 25510 25510 25510
SH-8 — 3 1i-RH-8 SH-4 —P 3 11~RH—4 SH-8 —F 3 il~RH-8 SH-12 =T 3 U-RH-12 SH-12 =T 23 11~RH-12
SH-1 —F 2 1~ RH-1 SH-§ —PF 2 1Z—RH-§ SH-9 2 12— RH-8 : SH-13 —F I 1~ RH-13 SH-13 —F 2 _1—RH-13
SH-2 —F 1 14—RH-2 SH-6 =P 1 I14—RH-§ SH-18 1 14—~ RH-18 SH-14 =B 1 14~RH-14 SH-14 ~PF t 14—RH-14
SH-3 -+ o isk‘ RH-3 SH-7 —T* © 1S—RH-7 SH-11 @ 15~RH-11 SH-18 = © 15— RH-15 SH-15 -+ o 1+ RH-15
SH-4 -3 -1 SH-8 B =1 SH-12 -1 SH-8 —J -I SH-1§ =B -1
SH-5 =} -2 SH-8 R -2 SH-13 -2 SH-1 —p -2 SH-1§ —f -2
SH-§ — -3 SH-18. — -3 SH-14 -3 SH-2 —t -3 ) SH-1§ - -3
SHIFT-1 —B st B SELY SELY - 5 SELy SEL1
SHIFT-8 =l StLe 10 SELe - 10 SELO 10 SELO ; 10 SELe
. . £ B11
GND —f13 -ce - 13 -CE _ 13 -CE 13 -CE o P 13 -ce
1A22 1423 1B2S 1824 1823
5 SH-ARS-H SH-ARS
5 ALU OUTPUT INTO *“SH® INPUTS
3 "RH® RARE INTERMEDIATE SHIFT LINES 2 3 THREE STEPS OF RRITH RIGHT SHIFT
3 SHIFTER OUTPUTS GO TO MAIN BUS )
_ JSELECT SHIFT SIZE FROM CRM OR B-ADDRESS 0 2 1N
SELECT
745152
4 BIT 4 BIT 4 BIT X 4 BIT
SHIFTER SHIFTER SHIFTER SHIFTER
25510 25510 255108 25510 BB-3 —14+ @
CRM-3 —i3 1 12— SHIFT-3
RH-8 -7 3 11— Bys-8 RH-1 -7 3 11—pys-1 RH-2 -} 3 11—pys-2 RH-3 = 3 11— BRUS-3 )
RH-4 —F 2 12— BUS—4 RH-5 —F 2 12— pgus-s RH-8 —F 2 12—BUS-6 RH-7 —F 2 13— BUS-7 T
RH-8 -5 1 14— pBUS-8 RH-8 —F 1 14—pguUs-9 RH-18 —F ! 14—BUS-18 RH-11 —F 1 14— BUS-11 CRM-2 —to 1 ST— SHIFT-2
RH-12 -1+ o 15— BUS-12 RH-13 —* @ 15— pgus-13 RH-14 -1 o 15— BU'S-J.L. RH-1§ —* e 1s—pgys-1s
RH-8 - -1 RH-1 P -t RH-2 -B -1 RH-3 -B -1 BB-1 —b o
RH-4 ¢ -2 RH-S - -2 RH-6 - -2 RH-7 —R =2 CRM-1 —b 1 7 SHIFT-1
RH-8 —t -3 RH-8 - -3 RH-18 -1 -3 RH-11 - -3 e
: BB-g —p o
SHIFT-3 —B st SEL1 8 SELL 5 SEL1 —L |, ‘[ sHIFT-8
SHIFT-2 —i8 SELe 16 SEL® 10 SEL® . 10 SELe CRit-8
_ SH-CRM-H e
SHIFT-BUS —13 -CE 13 ~CE 13 ~CE 13 -CE
1/2? 1R26 ' 1830 : 1829 —ARS_| hazaodlihis —eng
SHROTLH'
. 1828

SHIFT ROTATE MINSKY 2590 23-FEB-76 11:58 | HoM: NTEH11




| amSTalg L ocustar |
£U7FESS {oBUieERs !
ongegs | oUEEs b
g IS—— & - 15— NC = h _«' {
IR5 7 1 o {BUS-S IR-11 7 o rBUS-ll
~ [ al * r
. IR-4 I 0 rRUS-4 IR-18 I 0 rpus-18
BUS-3 —5 3 11— IR-3 BUS-7 —F 3 u—IR-7 BUS-11 =5 3 nu—IR-1t 2 . g ! J . LB
BUS-2 —F ® 13—[R-2 BUS-6 —§ I 1 R-g BUS-18 —5  © i—qReg o i S R
; B IR-2 'Y 1 o PFhus—z- IR-8 % 1 ¢ FRus-s
BUS-1 ' ! i3 IR-1- BUS-5 -~ 1 -13—IR-g BUS-8 — 1 13— IR-9 Rt 3 1 o s - 7
BUS-8 —3 © 14— R.g BUS-4 —3 o 14—1p_4 BUS-8 —B ° 14—1p.g = i | S0 e " R
IR-8¢ "7 1 ¢ “Bus-8 IR-6 'y T © ~“pus-s
o EN3P & ENBP o ENSP ¥ i
IRCOUNT-H —[ J READ-IR —H DIs1 - cIs1
10 ENBT 10 ENBT 18 ENBT
) . READ-IR —1%  piso 15 pisz
LORB-IR —8 -L0w 5 -LOnD -LOMD
CLERR —! -CLP’ 1 -cLp 1 -CLR
co3s S
PCLOCK-2 —F  Cik- B GlR ciks : i
. 10e8 1008 1010 ; 9-p[go-.‘b‘
312-BIT IR RAND COUNTER PSD;.;j \“,E~
5 1-X-X-X-Y <ADDR> — Hﬂlié;;’ﬁct-“. %6e YA FLags
IS CONDITIONRL JUHP 8 IN i 8N | LORD-HIGH il
SCLECT seLECT “~1o1s
B 74518} 745183
C-BIT —¢ o NC —¢ e
V-BIT —B k ) NC —B cm-uugf_“\
N-BIT —F £ONDJ - GeT-prcE- 2] g0 oAt el
;BRANCH IF CONDJ oo 51/
2-B1T — 1 GND B
L TR ;BRANCH IF CONDJ-% T T 1015 14 15— INTEPPUPTS
INTERRIEES ey ;BRANCH IF DIS okl o :70 BE SOR NC—13 12t—nC 170 BE SDP-x
sTer. IR and Juss IR-—il Sedu| . GND —is S— REL-JUnP ;10 BE PSD NC—i11 1i——NC 170 BE PSD-X
FLAGS —iz - s FONDJ-H GND —hz - s NC ¥B-PEADY—S ?F—1} B-PEADY-Y.
: GET-PAGE—H 5——GET-PHGE-X
CRMCId —b s S iT0 BE GET-LINE - N—B 2——nC
i7T0 8 GET-LINE-X
CRM-13 —li0 stu DIS —u® SEul < -
CRM-12 —11  sewo CRH-11 —1 st PCLOCK-2—8  CLK*
. HIGH-5—1  -CLP
s —f N | LOND B L__‘
Tt T T RIS NS 11
1014 1013 sLCRD-HIGH to make BPL branch

during ROM-LORD

‘ ‘ _ : 1 l
CONDITIONAL SELECT INSTRUCTION REGISTER ! D4-APR-76 19:31 | HQM: NTFHI12




sCRM-18 IS EXTRA 8IT FOR PARITY OR UMATEVER

-NC CRH-14 CRN-12 CRNM-18 CRH-8 CRN-6 CRH—4 CRH-2 CRH-8
CRN-15 - CRN-13 CRN-11 CRH-3 CRH-7 CRH-S CRH-3 CRN-1
fae x e s e (e s o s [ ae o[ oex of{{ s oo o[ oexa||laexs|{mxs Xt ex [ f o a ]| mxy
PrM PR B PaM .Pu Prtt Pur Pr Pratt PrM PrR PrM Pt PrM FHM PrM PrM
93415 93415 93415 93415 93415 93415 93415 93415 93415 93415 93415 93415 93415 93415 93415 93415 93415.
ba 2700 79100 7Ploo 7eled ?rioco P fpe 2H oo 7Ffpo 7P oo 7Hioo 7Floo ?Hfoo  eH|{po H|leo H|os H{po 2
CRA-@ —F M- w0 MR AT MR ML AP AR MR ROFE mP Ak Relt sk re 2 Aot e
CRR=1 =—B a1 a1 RIFB A3 AIPB AR RIFB Al + a1 —#3 MBS A3 AR AR AR AR Al feh A
CRR=2 —1# A2}# a2 ARZW  RZ[T A2l A2bh A2 Az R k2B A2t mzh el b azlh Az b sz
CRA-3 —F% M35 r3 R3S AMF M-E A3~F RAI-E W3S RIS A3FE A3E A M35 A3l a3k A3k a3
"CRR=4 —F @il a4 i AMB AMIE RE AE M E REE AEE A5 M- A mE kB Ak as
CRA-5 —B w58 &5 RSP AP ASI—8 AS[—8 ASB ASI9 AS8 ASFB AS|9 ASF8 ASO A58 AS kB k5B as
CRA-6 ~——18 A6 10 AS [0 4510 AE[10 AS |10 AG[16 A5 10 A6 (18 A6 |16 G |10 6 1o A8 0 hs 1o as o @ e e e AG
] ucc——ﬂzlh——
CRA-7 om——1 R? 11 A? 11 A? 11 A? 11 A? 11 A? 11 A? 11 A7 11 A7 11 A? 13 A? 11 R? 11 R? 1Y A7 11 A7 11 R? 11 A7 - NC
NC-
CRA-8 ~—1z2 A8 12 @B [—N1Z ABIN12Z WB[—1Z AB[JIZ ABI1Z AB|12 AB[i2 MBIz BI1Z M8 iz eB 1z e8 12 Ae b1z a8 hz e iz e .
L RMINUS-1
CRA-§ —13 A3 —13 A3 1~U3 A9 N3 AS N3 A3 A 13 AO 13 A9 i3 RS NI3 A9 N3 AO 13 AS 13 RS N3 A3 13 as 3 a3 13 a9
Fw-— HIGH
. FwA— CLEAR-PC
CRM-8-ENB -y G CEFM -CE -CEF <CEf1 -CE1 SCE -CEMt -CEft ~CEt -CEpi -CEf -cEft  -ceft -cef -cEi -ce
FwE— sy cri
| FZ— HIGH-EIR
CRMURITE T CMEMP4 CHEH4 SHEI4 -WEN SMEI4 CWEI4 -WE[I4 -WE[—14 -WE4  —RE[—14  -WE}14  -UEf14  -WEl14  -WEf14 -WElh4  -uE e -
' A H16H-1
'W"a——HIGH-Z
1S OIS DI S OIS DIJAS OI|AiS DIfrfts DIfAIS DI|MS oIS or|dis or|Ais o1f|ris o1|dis or|ris o1lris o1ldis o1
'WL‘HIGH-S
1E04 1E03 1€02 1€e1 1Fes 1Fo4 1Fe3 1Feoz 1Fo1 1E08 1£0? 1E0E 1F10 1Fe3 1Fes 1F0? 1Fe6 Fvwall— su_putLLup
FA— HIGH-5
BUS-15 BUS-13 BUS-11 BUS-8 BUS-7 BUS-5 BUS-3 BUS-1 At — L 1GH-4
NC BUS-14 BUS-12 BUS-18 BUS-8 BUS-6 BUS—4 BUS-2 BUS-8 “andi— yee
1004
s PARITY IN
;s 14-PIN PULLUP

$USE 93425 TRI-STRTE RAMS

CONTROL MEMORY

PULL-UPS

31-MAR-76 19:13
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L] C1g
) ;?r. o)
T4z % ~c1 ~c g~
ws#—‘- 2 B.S'l.“—l‘ <
BUS- 3 -8-8 0?9 Con-0 07 8~CP4-8
A s 08 7} CPm-1 06 2-CPn-9
W - -2 b -
BUS-S‘LS ) BUS-XBAS' 0S 6 CRH-2 0S6=CPN-10
= Bt < 04 shCRN-3 045-CPh-11
, BUS "!.'1: > : 03 4-CPH-4 034}-CPr-12
BUS-6—T12, . BuS-6-8 LB BUS-3H NN 3 02 3-CRN-5 023-CPn-13
"4CH 1] 74265 —BUS-14-H 01 2}-CRit-6 012}-CPi-14
BUS-6=={1 11D BUS-6-# . -BUS-1 1835 > 2 = & ’
.- BUS-2-8 us-14-8 00 1fCRM-? 00 1{-CPU-15
8us-2 1.'.,-55) < BUS-1 e uS-18-8
BUS-2—{11103) 4~ BUS-2-H e BIEALBUS-10-H | e o u"n
- -7 - 4r—— 4
st 74265757 : = BUS-15-H I
: ® 1018 BUS-7-8 Bus-1545 e st feg CRA-3—13 A3 123
. BUS-3—M,, - —8US-3-8 “ museay—fiz o fus-11-8 CPA-2—12 A2 12 A2
8US- 102 %Lsus-a-n 11181659801 1-H CPA-1——11 A} i1 A1
; CRA-e—1{10 A0 1o Ao
Em—
ROM-LO: 15-CE r1s-cE
;BUS BUFFERRED FOR GENERAL OUTPUT USE T €1
3SOCKETS FOR TUD 32 X 8
ROMS FOR LOADER
T6%4 16X+ 1644 16x4 16%4 16x4 16x4 1634
Rin PAM PAM RAM RAN PAM PaM PAY
245189 | 245183 | 245183 | 249189 |
-CUT31—BUS-8 -0UT3: ~—BUS-4 -0UT21—BUS-8 -QUT31—BUS-12 -0UT21—BUS-8 -0UT21}—BUS-4 -0UT21—BUS-8 -0UTa1}—BUS-12
-CUT28—BUS-1 -0UT28—BuUS-5 -CUT29—BUS-3 -0UTZ28—BUS-13 -0uT28—BUS-1 -0UTZ8—BUS-5 -0UTZS—BuS-9 -0UTZ29+—BUS-13
=0UT1 7——BUS-2 ~0UT) ?}—BUS-6 -CUT17—BUS-18 -0UT17—BUS-14 -0uUT1 ?—BUS-2 -0UTI ?—BUS-6 -0UT1?~—BUS-10 -0UT17—BUS-14
~-BUT3S—BUS-2 -0UTOS—BUS-7 -0UTOES—BUS-11 -QuTes, BUS-15 -0UTOS—BUS-3 ~0UTOS—~—BUS-? -0uTeS—BuUS-~-14 ~OUTOSP—BUS-15
BUS-8-H—{1> IN3 BUS—4-H—112 IN3 BUS-8-H—{12 IN3 BUS=12-M=—{12 IN3 BUS-@-H—1{iZ IN3 BUS-4-H—1{12 IN3 BUS-8-H—12 IN3 BUS-12-H—{1Z IN3.
BUS-1-H—18 IN2 BUS-5-H—110-IN2 BUS-9-H—110 IN2 BUS-13-H—10 IN2 BUS-1-H—{10 INZ BUS-5-H—10 IN2 BUS-9-H=—110 IN2 BUS-13-H—10 IN2
BUS-2-H—5 1IN BUS-E-H—5 IN} BUS-10-H—F IN1 BUS-14-H—F IN1 BUS-Z-H—F 1IN BUS-B-H—F INI BUS-10-H—F IN1 BUS-14-H—F IN1
BUS-3-H—1¢ INO BUS-?~H—H INO BUS-11-H—} INO BUS-1S-H—H INO BUS-3-H—t 1INO BUS-?-H—1¢ INO BUS-11-H—H IND BUS-15-H—7¢ INO
13 A3 13 A3 13 A3 13 A3 13 A3 13 A3 13 A3 i3 A3  f—88-3
14 AZ 14 A2 14 A2 14 A2 14 A2 14 AZ 14 A2 14 A2 +—BB-2-H
1S A1 15 A1 1S A1 iS A1 1S A1 15 A1 15 A1 1S A1 —BB-1-H
1 Ad 1 A0 1 AG A0 i RO 1 Ao I 1 ARG |—BB-0-H
- BUSWRITE—( -iP B -WP 3 -wP -uP BUSHRITE~{3 -WP B ~-uP 3 P 3 ~WP
BB-11XXX¥—F -CE R -CE ~CE P -CE BB-19XXX¥— -CE g -CE £ -CE 2 -CE
117 1A1Z 1AB 1AVZ 1A18 1R1T . TAY TRG]

81y
aa—eiiE»LmH-u
18
88-2 2-g-2-H
02
ae-xuéﬁﬂ-‘as-x-u
%
ea-w":{‘a)ﬁ’—ee—a-n

SCRATCHPAD REGISTERS

29-FEB-76

13:25

HQM:

NTFH14




!
) |
Hi* FF £
HEX FF ! ¢
T45174 e i Hey FF
T45I T4 245174
i .
el -PEG-5 B
BUS-5—114 1s-—f J\\ e BUS-11—14 15 14 15
4 250
] ~_S5-PEG-4 Laa)
BuS-4—113 x-—f e o BUS-10—13 2 13 15
[ przel
8US-3—11 10— PEG-3 B0l S -9— E
i n;'rv';\,\e’ BuS-9—13 18 BUS-15—i11 10
P L _5-PEG-2 bacy ) : 3 :
~f A 8US-8—F5 7 BUS-14—%6 o
e e -PEG-1 8ol ;
BUS-1—H s—-f il 8US-7—H - 5 BUS-1 53— s
e AL Pkt ;3
ity -l_s-pcc-0 831
3 —E - BUS-6—03 < 8US-12—13 2
/';_;‘
SET-0PY- <} CLy 3 CLE- ] cLr”
HIGH: 1 -CLP ] 1 -CiLP 1 =CLP
1001 -
R 1042 1003
5-PEG-0—— (Eiiid
S-PEG-1
S-PEG-2—
s 5-PEG-3—— [Eil-15,
S-PEG-+———1B]
S-PEG-5— 1505

NOTES

TFH ORDER CODE

i
| @4-APR-76 16:56

7
|

HQM: NTFH1S




13A13

17 x5 x-3 X-1 oo
x-8 X-5 X-4 x-2 X-3
mzs‘L lod LL 1 1 l J
VI2-MINU v- (]
o
31A13 12-FL
ViZ-MIN
4 ¥Y-CUT AND X-QUT NEED PROTECTION DIODES X=-0ut
11A9
i THIS IS A 72747 OP-AMP
NC 1 1408 18] NC X=-0UT- 1 1a09 lst* GND i1 + 814 DIODE - 16 NC 1 1A10 16 NC
Y-0uT o 15 NC X-0UT o 15 GND iZ - 914 DIDDE + 15 X-0UT: r 15) NC
GND B 14F—V12-PLUS L 3 14 11K RES GND €] 14 V12-PLUS
NC 13 '-BECK 15L—I 560 PES+16OPF CaP NC 13 X=BACK
V12-HINUS 12f~NC [--5 12, :3.8K RES+1BOPF CaP V12-MINYS———5 12f——NC
e 1 ~SCOPE 11 10K RES NC 11 —Jy-scome
GND 10—V12-PLUS Y= QUT =1 18(—GND 57 - 914 DIODE + 10 GND~? 10} V1Z2-PLUS
9 N e e ] 9—GND 18+ 914 DIODE ~ 8 9 NC
$1A8
3 ANALOG FEEDBACK NET
31R10

3PINS 4 AND 10 ERCH HAVE 470PF CAP TO GAD

;PINS 8 18 1S 16 MAVE DAC PROTECTION DIODES

3 PUT NEAR VECTOR GENTRATGR

VECTOR DACS

MINSKY 2596

63~

|
APR-76 17:35 |  HQM:

NTFH16




[PEGISTEY BEGIST fPEaIsiEn fEeieed FEGISTEY PECISTER PECISTLA
FILE FILE FILE FIE FILE FILE FILE
2 S bl heThed F2Tbnd PeShnd o b 24132 2912
A 14-85-pus-t - A 198-BUS-3 A 14-8-3U5-5 - A 14-8-8Us-7 A 14-8-8Us-11 A 14-5-5U5-13 A 18—B-8US-15
B {0rB-8US-0 8 .10+8-BUS-2 8 10-8-8US—+ g 101-8-BUS-6 8 13-8-8U5-10 8 10-8-8Us-12 8 10~8-8US-14
7 2 7 R2 Rz 7 ® RZ: P Rz > 2 B3-2
B:- R1 : P1 3 R P P1 Rl B83-1
B Ry % R0 B po 9 Ro 5 PO 5 po 5 pa B3-0
1S -PE 15 -RE 15 -PE 15 -PE 1S -PE 15 -PE 15 -PE 15 -PE Y]
rEn-14T A MCN-302 MEM-5£2 A rER-262 A MEM-382 A MEM-1102 R PEM-13£2 A MEM-15C2 A
ren-oh 8 nEM-ch @ MEM-44 B rEn-sh B MEM-BR 8 nen-1ofs B MEM-120¢ B MEM-14M B J
3 w2 b3 w2 3 W2 03 12 £3 w2 3 W2 3 W2 £3 12
Wi 1w T —t W1 1w 1wl 1w W ow —
2 Wo > uwp W b wo wo JIT) ST ST
-WE -WE 3 g G -WE 3 -uE 3 -ug B -HE 3 -WE -BWPITE
BUS-1F1 A 13FA-BUS-1 BUS-3P1 & 13HA-BUS-3 BUS-SE1 A 13-A-BUS-5 BUS-PP1 A 13FR-BUS-? BUS-SF1 A 13-A-BUS-9  BUS-11£1 A 13FA-BUS-11  BUS-1301 A 13FA-BUS-13  BUS-1501 A 13-A-BUS-15
WS-0F 8 11fA-BUS-0 8us-25 8 11bA-BUS-2 BUS-45 B 11fA-BUS-4 BUS-B5 B 11f4-BUS-§ BUS-BF B 111A-BUS-8  BUS-105 B I1IFA-BUS-16  BUS-125 B 11FA-BUS-12  BUS-145 8 11l-A-BUS-14
19 Pz 19 RW2 19 RU2 18 RU2 13 PLz 15 PUZ 19PL2 19PuZ  |AR-2
18 Py 18 PW1 18 PU1 18 P 18 PH1 18 pug 18 RU1 1BRUL  AA-1
17 R 12 RWo 17 RO 17 RuD 17 RHO 17 Puo 17 PLd 17PN0  |-AR-0
16 -RE 16 -PE 16 -PE 16 -PE 16 -RE 16 -PE 16 -PE 16-PE  [~A-PEAD
Eo -wE 2o -ug LR 20 -ME 6 ~uE 20 -uE 6 -HE 0 -ME [~ AWPITE-L
5 CcLk~ CLk+ £ik=~ cLx- tLk~ cLK~ cLk~ »:?;5;” CLK~ [~PCLOCK-3
=BT =810 210 g 21T 2502 pi:10)
X0UT ?—
YOUTI6F—NC
SZEPD TEST CrEE X3
€55 13
ALy ALY ALY ALY 54"3—\ o -
745181 245181 245181 745181 Hi3o6e —CoUTEf—Cy-g ‘CTIUPER
-CouTE—nC -COUTB—NC ~COUTE—NC -E0UTE—PE <C2¢ CJ-15p15 X2
Y 17b—ca-3 Y 172b—cd-1 Y 17F—Ci-14 Y 17b—cJ-s o C-14114 v2
X 15—Ci-4 X 18—C4-2 X 18b—Ci-15 X 18—cJ-6 M N, | 1HER
- A=B14}—PnINUS-1 A=B 14}—PRHINUS-1 A=B 14f—PHINUS-1 f1=B 14f—PHINUS- gazseliio | C_BIT CARRY [[=C0UTA F=E-t1
£3 13(—SH-3 F3 13—SH-? F3 13—sH-11 F3 33—5H-15 s Sl B gj'f; ::
2 11—sH-2 F2 11f—5H6 F2 11f—sH-10 F2 11—5H-14 u-p N-BIT POSITIVE
F1 16—sh-1 F1 10f—SH-§ F1 10}—sH-3 Fi 10k—SH-13 Hoelcobse {| V-BIT OVERFLOM -CoUTIC[—CJ-12
FO 8f—sH-p FO i—SH-4 Fo sf—sH-8 Fo 9t—SH-12 HIE EJtyr ao
; 30 . €-38 Yo
8-BUS-3—118 B3 B-BUS-?—118 83 B-BUS-11—18 83 B-BUS-15—18 B3
8-8US-2—F0 82 B-BUS-6—F0 B2 B-BUS-16=P0 B2 B-BUS-14—F0 B2 i TN ALUECRARRESH 33CIN
8-BUS-1—p2 B1 B-8US-5—F2 B1 B-BUS-9—2 B1 B-BUS-13—2 B1 - {§31259, &
B-eus-e—f1 80 B-BUS—4+—fi Bd B-BUS-8—{1 BO 8-8US-12—1 B9 7 30, :
HEX IRV
LATCH
A-BUS-3—18 A3 A-BUS-2—18 A3 A-BUS-11—19 A3 A-8US-15—19 A3 3894
a-BUS-2—P1 A2 A-BUS-6—P1 A2 A-3US-16—F1 AZ A-BUS-14—P1 A2 L=t bt 2201t
A-BUS-1—F3 A1 A-BUS-5—F3 A1 A-BUS-9—F3 A1 A-BUS-13—F3 A1 — A e
A-BUS-0— D A-BUS—4+—F RO A-BUS-B8— A A-BUS-12— M0 :DETECTS CAPRY INTO BIT-15
FOR VECTOR GENEPATOR Bus-1 3 4——N-8I7
i RC—1 2 2 c-8I7
ALU-8—B N n n n- :
ﬁLU-?—E s3 ) 3 53 s
ALU-+—H S2Z s2 sz s2
sl = o s1 51 INUS-+—12 1 11f—nINUSI-BIT
ALU-E—5 S8 S8 S8 ) ’ e—ts o b
ALU-CAPRY—? ~CIN cJ-12— -CIN CJ-13—77 -CIN CJ-8—? -CIN ] i aTcn
b T4 -.{mJ Fii3 5 JAU-L 1S HICH IF ADD,
: : LOW IF SUBTRACT pidT)

A-L-U CHIPS

29-FEB-76 13:29

HQM: NTFH17

MINSKY 2500



[ . 4 81T
4 817 COUNTER 4 BIT
COUNTER 24151 COUNTER
74161 : ) : 74161
) o is—— .
. €0 1S—w— Ty.| 8 Tyl 0 15— Ty-L2
GND —F 3 11— TV_CH-3
HIGH-2 —% 3 1~Ty-BIT-3 = HIGH-2 —F 3 11— TV_CH-7
P HIGH-2 ~—F5 2 1~ TV-CH-2 1
GND —F 2 11— TV-BIT-2 GND —5 2 12— TV-CH-§
HIGH-2 — 1 13— TV-CH-1
GND — 1 12— TY-BIT-1 HIGH-2 — 1 13— TV-CH-5
GND —F e 14— Ty_CH-B8 :
GND —P @ 14— TV-BIT-8 ] GND —FPF © 14— TV.CH-4
] —e—" NP =
HIGH-2 —f? ENSP bl TV-L8 —@— Ener
HIGH-2 10 ENBT
HIGH-2 ——{18 EN8T TV-L1 10 ENBT
TV-CH-LOD P -L0%0
TV-BIT-LOD —B -LORD R TV-CH-LOD P -LORD
TVCLR —1  -ae i ' | -cwe
g Cik- e RN
TVCLOCK 21 IERKA g Lk~
2004
2003 2Dos
NTFH18 COUNTER-CHAINS SHOULD NOT HAVE ANY CLEAR INPUT
;DIVIDE BY 8 ;DIVIDE BY 98
FPAME: FRAME-N
;BIT COUNTER ;CHARACTER COUNTER : 9’«6}%5
sDIVIDE BY 263 OR 262
4 BIT
4 BIT COUNTER 4 BIT
COUNTER 74161 COUNTER
74181 74161
o 1S X
€ i1SF——— TV-L3 b €0 15§ TV-LS
HIGH-2 —F 3 11— TV-LIN-7 ;
HIGH-2 —F 3 11— Ty.LIN-3 : HIGH-2 F 3 11— TV-LIN-11
x HIGH-2 —F 2 12—~ Ty-LIN-6 o
GND —F 2z 12 TV-LIN-2 1 HIGH.- 2 5 2 12— TV-LIN-18
HIGH-2 —* 1 13— TV-LIN-5
FRAME — 1 13— Ty_{IN-1 L 113
HIGH-2 — 0 14— TV-LIN-4
GND B 0 14 ~LIN-8

FRAME-N —F @ 14— Ty_{ IN-8

Tv-lg 7 ©bwoe
Tv-L3 —fio EwsT

B -l

V-l —€— o
TV-L2 16 ENBT

TV-LIN-LOD B -l
TVOLR—  -CLR

P o

ez

TVLOCK—F  CLK~

VA8 O e
TVv-l§ ——to ensr

\\%‘.‘1 Bl
\z CLkA

Jv-L8
TV-L2

— TV-LIN-8

(1

2460 —— 1y_chotop

»

(ol ]
Tv-Le ——‘-—{@«-———— TV-BIT-LOD

32011

11E9

LY
—Tttt

TIMING CHAIN

P2-APR-76 15: 14

HaM

NTFH18




:BATT. PCWER

scg-ao 80 gg»'-a 8
2 R QU0 2 IN :
= = S ¥
3 g 4 7451587
LAST-ROW  ——f1®ECIP3 LAST-ROU-N —PECIP3 i
R3 13 PR3 3 14 0 -4 0
SH-7 —jis is ) 12— TVMA-11 kngs 12— TVIA-3
fHR-11 —33 1 MA-3° —13 1 - -
LAST-ROM ~ ——BPECIP? LAST-ROU-N  —PPecIez
S L Pz 2 s R 7 11 0 - P ROM-1 —i1 © :
nA-18  —pe 1 VR MR-2 —8 1 TViR-2
LAST-RON  —FB PECIP) LAST-ROM-N  —BPECIR
shs —F " i 2 —1via-s G % C g
HR-g -5 1 e MR-1 —F 1 L
LAST-ROK 2 RECIRO LAST-ROU~N —R PECIRO
i b RO 1 - Pe 1 g e 4 TVHA-8 FRAME —F o .
S e
HR-8 —P 1 nR-8 B L
BSR-2 —11CLks BSR-1 —f11cixs
TVMEN-SEL - SEL 1 SEL
VIZ-nINUS——12 VGG 12 VGG
GND —i5 -ENB GND 15 -En8
2013 2018 2023 2621
JROW ©-2 SELECT B CHARACTER ROMS NTFH1S 2028 MUST
- BE S-CHIP
TR ggnb 80 % NTFHIB 2d28 1S S:change 08 to 03 .
SR 2532 ggt‘%ﬁ N remove ©3cAND Change 32 to s(0
2532 345157 omit char-tv-p
LAST-ROUW -—«19::912; LAST-ROW-N —-chcaxana 13 14 @ LAST-POI . 3 N\s.
SH-3 —s 3 15 12— TVMR-7 BSP-1 32
= MA-7 —13 1 VEC ——TAV—— L AST=ROM CH,.‘P_W’_ECB{Z“\; Z4y2
o A VSR-SHIF LY, FE.
LAST-RON  —BPecire i N Al b e e :ST o " ks
RZ 7 = W ——B5r-2
SH-2 —i8 Lo HA-g —he 1 S TVIR-6 e i NTFH19 USR-SHIFT CAN'T BE RIGHT
ao] FWA——SH-0
LAST-RON  —recin LRST-RON-N BrECIR y R
- 2 = 7 TVIMR-5
MR-S B 1 M ———SH-2
& =] WA= CH=3
LAST-ROW ~ —pReci0 LRST-RAN=N i g g A it
e J =
SH-8 P S A=Y F——sH-5
. FWA——5H-5
iy -] 110K
BSR-2 11cuKs BSR-1 T-DERO—  SEL |~ TVMEM-SEL  kwa—sh-?
2 vt =
LT 1
V12-HINUS—12 VGG GND —iiS -EM8 AA—NC
2017 2022 “WA——NC

2012

sRECIRCULATE TEXT-UINETEHESR 020123 (2P220,2023 MUST BE LS 157 CHIPS

LINE BUFFERS

ADDRESS MULTIPLEXERS

Pp3-APR-76 18:11

HQM: NTFH19




T41ES %
PAR IN SR s i
vT-BLK
= 2 . \
£02¢ e A~ 124
ot 13 Taq 7418 VIDEQO-N-P
F 1o Ale 2
04
TUMEN- Pt 4 OPTION-0 HOR-BLNK
TVHE N1 2 HIGH
SHOR-DRV-T = MOR-BLNK-N
TVHEH-5——1 |
-
OPTION-0-§
TUMEM =41 3 'D j ' ] Gkt
7474
ey 3 .
e i LAST=ROu C pma f—nc
1e
TVHEM-2———t4
TUCLR
iSWAP OPTION BITS
TUREN-1 3
TVHEN-0—b ; a
e
VSR-SHIFT u‘m s) +
GND ————ij IN OPTION-1-P- D Q OPTION-1
7474
e L] C—
i 13+
TUCLR——— -CLR
TVCLR
- TU-ALIVE
2400
15 SHIFT 3 ‘45 Tv-L2
£319 HIGH
+
m—T CLK INH
5518—13: 1e
TVCLOCK o cLx~ J 7408
TU-STAT =12
2026

TV SIGNALS

INCLUDING DRIVERS

$2-APR-76 15:09

HGM: NTFHZ2G




e N
£l . - - 5
a.i T s 12
= / i
Y g \ile — K2
P ,-g5 2 o ol N .
A e :“ 1 »c:»s;s»—-l-to/a\:—‘—
B3 ’ o 4 ] o
- 13—NZ L\; ‘
13¢ \ 4o Ae
’3_ e © - \fe - \3. NC-5  §Thet—— 7. GIN-N-P
= = = . I ~ GH
L _}‘ . Ds Ry 3 MIGH 1204 ﬁ:‘}.,
ocis oN] 219 ST Y nO A 34
FPH3E-DEL GND--—L 5i—58 R i
P 4T
L e
: } i HP-5YN-N-
I Tu-CH-L0S
il 1013 TwiLP
: £ 35,
TVeLIN-—12 5. 14 13+
) k3 q4E - N =
Te-LIN-5— \ . V12-RINUS— 13 T GND H,‘Lr_u,ﬁ___l_l_j—r‘: 2k,
T-LIN-E—2Y 260 JoAS vizZ-PLUS 12 Eq
—123 5 11 L
TU-LIN- ! FPAME 15§ FPAIC-DI
Ao NTFHZI IC1S CHECK TMIS vCC N o ToeEkgl jgeTPamc-oeL
: i - l6e
o198 - vee g
Ao\l e :1C15 HIGH-1
2402 Yl yrogiwk DISCPETE
7 J CCRPONENTS
2024
w—x_m-e———&b’ﬁ'—— V-LIN-8-N
S22 PLUG
HEY FF
245174
TU-CH-6 e . —— NC—Ji ZCaT-
r‘.D‘."EL\ ey ) VIDEO——F 15
Tv-CH- T oagp P20 zco? NC—3  14—NC 85P-P—14 15————B5P- |
NC—14 13N
Ty-CH- LL___/ C i
VT-DRY 5 1T TU-CE-N-P—123 12f———Tv-CE-N
TU=CH- NC—E  11f—NC
HOR-DRY———17" 10I==NC VIDEO-N-P—11 10————VIDED-N
"‘"C’*"’"—L‘“- NC—8  9f—NC
TV-CH-1 -‘:
L—.,,,,H,, HP-STN-N-P—5 ? HGP-DPY-N
Ty-CH-4—] Br
m-cn-e—jﬁ VT-SYN-N-P—H4 3 UT-0PV-N
HIGH—1 2C3§ el . 5
- HALF -L INEP e
r.. HIGH—  1SF—HIGH HALF -LINEP—13 2 HALF -L INE
T\~ CH-G—2] 04>: . VIDEC-N—3  14—HICH
poo3 ('gﬁ\ VIBEC—H  13——VvT-DoV-N
T\‘-CH-S'—ZL 04 DA e RIGH—=% 12 vT-DRV
")\09 f_s' SR e TUCLOCK-3 CLKs
= o . Qe HOP-0Rv—T1>  1a—NC
Tu-CH-2 04 >C HIGH-1 o .
oy T TUCLP: -CLp

i ANIB14 CURD LINE CPIVEPS

2054

LINE BUFFERS

ADDRESS

MULT IPLEXERS

! 04-APR-76 22:18 |

!

HQM: NTFH21




-3 S\R

LATCH
74279
Q. . Be E
GE-48-N 08 LEA8 H-1E22-14 B -5 0. 4—pN
Tv-L8
~ 1TFH28
TV-CH-4 = E 4
¥ . 2o7408  RRFR-INIT :
TV-CH-5 go__ TV=CH-0— 7408 P2 CERE=—t " op
TV=Cr-1— :
Haacis GET-PAGE-S——F =5 Q  ?f——GET-PAGEIFLG-2
SOR SECTION 1 ; ‘
PROE-TV—F R
85R-P ¥8-5TPOBE 12 -5 Q@  Sl——KBSTROBE-L
Tv-81T=2
sPESET PAGE INTERRUPT: % .2
i : AD=K E
= LS . PLAD-KB——T10 -R
5 ] 2 )
edgah 2402 Yo 10 H7410 OB 1S -5 0 13 GET-LINE :INT-
ROWCT-E z———r—}-‘
FE2 CHAR-TU-L——t14 R
TU-PEAD
40t
Tas 2tz
Tv-B1T- N\ et o
Tv-Bn-:]s, ) TV-CE-N-P SPESET LINE INTERRUPT
2007 UP/DOWN
COUNTER
24181
TV-81T-L0D
KBSTROBE-L MAX/HIN  12—NC
o 13—NC
D24
LAST-RO 2— | AST-ROK-N HIGH-3 —P 3 bl
-2
-3 ——e 2 5
TU-LIN- BUS-3 i
Tv-uu-?——': BUS-2 —1 1 2{20H= L
TV-LIN
. BUS-1 —is @ 3 =0
Tv-unq—-——-(ll‘ T
TU-LIN ‘
L=y g; LEsez
GND —& oo
2028 13+
TV-CH-L0D 2 ) ROLCT-ENS
TV-LIN-8-N 12+
?
e PAGE-TV —h1  -Loa0
TVCLOCK —ii4 Ok
LCB

Dﬂ'—usr-kou

INCLUDING DRIVERS

02-APR-76

11:23

HQM:

NTFH22

TV SIGNALS




18232 |

DATA- £Aoe
0 149" TA-CLOCK

KTFHZ3 -2001-3 SHOWLD BE GND?

213E1A DUTPUT  SER-OUT-L—{18
NC—1?

i260ns resdout pulsRITE-U-L—18
idats-out-resdyr-flag RSO—18
NTFH23 2401-20 SHOULD BE GND?? RESET—120
NC—p

NC—.

NC—.

NC—T4

NC—pS

NC—{6

NC—2?

NC—p8

NC—3

NC—33

32/04

o
B=V12-MINUS
B~ GND

H~CND -
E-pg-?
F—r8-6
p-p8-5
p—PB-4

9~ RB-3

ke PB-2
btPB-1

2 PG-0

o=

cnd

=3

146 GND

(> DRTA-CLOCK

e SER-IN-L
24 NC
P2 NC
B3 NC
2+ NC
BSNC
2& NC
B> NC
PG NC
29 NC
BeNC
3+ NC
22 NC
53 NC
B4 NC

NC

NC
>NC

NC

NC
& NC
[+ NC
12 NC
H3NC
M4 NC
5 NC
46 NC
> NC
48 NC
M3 NC
56 NC

203

" 12R03

[+ UART-DRR s CRR RESET

3EIR DATA-IN READY
11\30\76

UART

UNIVERSAL SECTION

@2-APR-76 12:27

HQM: NTFH23




- i 134 1SHOPT CYCLE IF PCAD
104 7400 “rA-L0D e e ——— i
ILONG CYCLE IF WRITE ’
ouRD FF
245175
QUAD FF roiE 1A
25508 R 2=
nzn-ra-m -0 3 I16-N
20 i o = . Nge \\a
10N 2] 7400 ) ) ‘ 3z jis
PP -n~1‘ 19+ sSTART MEM CYCLE
i <0 3p———Nc zc19 o 7—nc
)
-0 6
PEAD-H
0 7 =
MEMREAD-H——8 D ' TTe : -
-0 § = 01—
= 12 D
- -0 1 NC
‘ 40 ey
&Lo RFR-H 32 s 2402 2
TA-N = s 8. 2 25/ \ TB-N HE
€. iz o PRELH o PR . e
-0 11 : o708 B KTTIRN gon- A o 15—nC
- 2 b sWRITE ENABLE TIMIN 3
/ ”“3‘ 1 ENABL 1 1 )] o 5 0-N o
2007
. | 2
GpsLs s RFR=INIT cea-LoHg
TU-DERD——(13 D
-0 14 TV-DERD-M i CLR
8 clk- |—FCA
3 ~ENB { 7408 [12* CEN-LOW
114\
pSr2 2025

ccg—n oLk~

2C18

iDISABLE UNTIL MEN-DONE

MEﬂORY CYCLE CONTROL

2500

29-FEB-76 14:17

HGM: NTFH24




sFOR 2 75351-a'S

CSe-toN  —fie-paTTs SIE-EATE
° 15 CEBR P e
CSe-Low  —P 1+ CEeg RFR-N -
" GND — 13— BATT-12 PHR-DN-L
_kz\cs}’\m » TV-CE-N =5 13 BATT-§ sREFRESH IF PUR-DN
» 1 TV-CE
Gy g [ NC —F 1o NC
' GND B BATT-12
2588-CE-N
cwo FF
£sso8 ;HRITE 1°ST 4K RAN
;URITE TV’S RAN
o oMR=12 ;FIRST 4K MEMORY
2 = by [} Hﬂ-13 2
A-BUS-12 o AA-14 s HEN-8-H
X MA-15" .
—I Fest 12 csl' ; 16-BATT
2001 ~~N\__18 Je%
e 2 12 5 .| 7400 > u-8
A-BUS-13 J H=h e e
4 % PUR-ON-L  —f1 oy cse-Lou
F_—\_ECS-TV HE j2d7e0 Yoldry v
o TV-DERD-M W s >
R-BUS-14 iz o ) , NF
- 1 L [_zczs A0 CS-Tv-H R-BUS-8 P
- : . A o 3 HR-8
HA-12-L oY e [ R-BUS-1 —e 2.
{1R-13-L0OW 164 e \oBe TV-17-H RFR-1 g, 7157 pna.g
o 1 HA-16-L0W £ A-BUS-2 °
R-BUS-1S e MA=15-LOM e NC —JTIE—Ne  RFR-2 1 P2
R 2001 RCT-LON  —F 15— BATT-§ R-BUS-3 o e
GND —F 1a—nNC 3;  sf MA-3
s TV-MEMORY ACCESS i — 2 Pr—)
' S RFR-S 12 - RFA-3 . 5
HA-LORD p -En RFA-4 1u—ne
: RFA-3 P 10
gCH-~——p ;EARLY CLOCK o MRE
GND [ E—2—NC
A-BUS—4 - - *:
z006 =
A-BUS-5 == ® 2nisz P ppos
-]
N - uE-e-L
;MR-LOAD CIRCUITS? H-Tv o iz
;MR-LORD CIRCUITS MRF d1  sraf ME-TVAL
GND
_ ; 16-BATT "
;2017
;4824 CMOS 7-BIT CTR
MEMORY ADDRESS REGISTER 2500 29-FEB-76 14:32 | HQM: NTFH2S




12 1N 12 N : " a2 12 IN
PHPITY PRRITY s PaURITY PAPITY
8348 9348 . 28348 9348
% TPISTATE
. = BUFFEPS
MEM- MEM-12 P pn-s on-12 omBogs
MEM-1 B MEM-13 F oR=1 F bH-13 adll 2 E
MEM-2  F MEM-14 5 o2 DN-14 5 ) A S “':
HEN-3 MEM-15 ; oN-3 DM-15 :’Bz:' e Z_"“'
HEM-4 P NEM-16 B b4 P GND P vl 1 R u_nn-a
MEN-5 ¢ ‘GND on-s £ GND £ el i
' A-BUS-18 1 o Mpupge
MEM-E GND -t on-6 GND
’ . R-BUS-11 I o P-pp-11
MEN-7 s GND i DH-7 15 GND s
"E"-s -4 i GND -4 F Dn.a -114 F GND =14 E 1 -—
MEM-9 13 F GND i3 F . DM-8 13 F GND 13 F M ] ,; .
MEM-18 iz F GND 2 F DM-18 -h2 F 12 F -
MEM-11 -1 . F 11 F DH-11 -1 F ' 11 F
. ; e 1F26
e PE 10 PE 19 PE 18— PARITY-IN
Fd - SEENE PO 9—NC PO S—NC PO s—NC
1E2? 1E26 . 1F30 1F28
PARITY-OUT . GND
;USE AMD 93'S 48
4 ; sNORMAL PARITY IS LOW
FOR LOW CURRENT ¢ L
1 29-FEB-75 14:33 HQM: NTFH2G

PARITY CHECK

MEMORY 2580




GUAD FF QUAD FF QUAD FF QUAD FF
25508 25508 25508 25508
0 2—NC ‘ o 2——Ne ¢ 2———nNC ¢ 2Z—NC
B-BUS-8 — o B-BUS-4 —p 0o B-BUS-8 —p © j 8-8US-12 —m ©
-e 3 DH-8 @ 3 Dri-4 =0 3 DN-8 =@ 3—pn-12
9 ?—NC Q ?;-'Nc e ?—NC ¢ ?——NC
B-BUS-f —F © B-BUS-5 —F o© B-BUS-8 —F B-BUS-13 ——F
=0 B——pN-i -0 §——DpN-5 -8 5~ DM-9 -0 6——pn-13
0 16— NC Q 10— nNC 0 1——NC e 10——pNC
B-BUS-2 —z o B-BUS-6 —12 0 4 B-BUS-18 —pz o B-BUS-14 —jz o
-0 11— pH-2 . -0 11— DpN-6 -0 11~ pN-18 -0 U DMH-14
e Q 1S——NC " Q xs#——n; e 15— NC o 15— NC
B~-BUS-3 —3 » : B-BUS-7 —f3 » B-BUS-11 3 0 B-BUS-15 —3 0 .
-0 14——pn-3 -0 14— DpN-7 2 -0 14— pN-11 : -G 14— pN-15
MAR-LOAD ——i -Eng 1 -ENB 1 -EN8 1 -ENB
ccR —B  ox~ cLK~ CLk~ ck=~
1€239 1c30 1826 1827
MEMORY DATA REGISTER 2500 29-FEB-76 14:35 HQM: NTFH27




sCRYSTAL

CCL-LOog
11.34 nHZ r =
I ] mp {
g u— 745174 “; LYeL-LOM e ‘hwe ; FREQUENCY
’ zg -+ lf—‘ xgc ' 30 YCL-KIGH 10 \:’-’ CLO DOUBLER
NC st [——u ls-—b—]J : ;CCE 1S EARLY cLOCK
NC 12
zg -%; x(n——Nc 5 —3 13 CCE
s - T
I . CRYSTAL e 10— ﬁ
- FUE sic |
:1e9 CcCcB B i i
l i : 'l.f:\.\ tite ‘——1
cca C l'/".‘-" CCR-LOK ¥ 5 ACL
sca L - _ f_
= : - T—ACL-N
255 " |
R s
_ HIGH _71 -oLe RFC-LOM
RUN =i —— 3
! : : T STEP-2
’ e STEP-1
. ;ACL = HAIN
3 SC=RUN\SINGLE-STEP PROCESSOR CLOCK EER-Lop
RFR-H —¢- B sc
MEM-REQ-LH P N : = L
- ;STC-LOW =STOP FOR MEM ACCESS RFR-H  —S s
: 1808 Co N Fes1 )5 preoLon
TR —p 8+— STC-LOW - STC-LOW ELB;)C_L‘ ’u—/ ;:ng.ssm: |
HEN-REQ-H - HEM-REQ-H
—%. - pEES CLLR i
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