+5V

AN DEVI CE ADDRESSES:
o ADDRESS DECODI NG
1907 VERSION REG  (RD) 00 - 01
1958 U500 CBL DETECT REG (RD) 02 - 03 503
SEL.AL/ [1] 74F138 PVR STATUS REG (RD) 04 - 05 74H273
P1-8C VAL 2] 0 8 g SEL AL/ )i > : SEL AL g e @ cS. R EXTERNAL |NPUTS (RD) 06 - 07 SRESET/ 1% R
MP_RW RW 4 S WR PM STATUS REG  (RD) 08 - 09 AL R/
Ei Z?B LCA AL/ 4 ﬁ g% 6 PROG AL/ PROG AL/ 6 g g CS.LCA)/ [6] PY CONTROLLER  (RD) ~ OA - 0B e
P1- 10A MP. ELOCK " B3 i MP. (KlK > W.OK  [g] % ® CS.LCAL/ [6] PZ CONTROLLER  (RD)  0C - 0D o] i ) @ > ovEnEL (8]
i I
P1- 18A ?DS(_J%V > M B4 43 D&B > SOLK8  [¢] 1 o4 i ALE OUTPUT REG (WR) 40 - 41 D1 -1 DL Q > SPLUTL [5]
P1-15B RN/ g A5 B5 2 RN » DEADSCN | 6] 4&—2 A0 ® CM GAI N DAC (VR) 42 - 43 DiL D2 Q@ »  PY.ENBL [5]
P1-14C P BT 97 A6 B6 T P RST » RUN [6] 43;3 AL 6 pEx CM OFFSET DAC  (WR) 44 - 45 D12 03 o3} » OMSEL [8
P1-10C | A7 87 oo L » PROGAU [g M 3lp o prx PM CONTROL REG (WR) 46 - 47 o2 =1 D4 o
74HC14 PY CONTROLLER (WR) 48 - 49 s 05 @
U403 PZ CONTROLLER (VR 4A - 4B D5 g > @
1 2 . 74F138 RESET ALE (W)  4C- 4D D7 o=
G R 59 EL @ by ERE > CMXILINX O  (RW 80 - BF
. > _
Rw 89 5 P PRRD (3] 5 MXILING 1 (RW - FF DEVI CE ADDRESS = 40
NOTE: W02 %7 8 EXT. RD >
WP MUST VIRI TE TO OXxx4C 10 7arcr7a N ) o1 L PloCe (5 W e v
WTH D8 CLEARED TO BRING % 12 S 9 2 5 A0 ® o7 R 5> T 10K0
ALE QUT OF RESET. 12 Q » RESET 3] AL (o] >
o® — M8 S m o7 prx
Q 8 » RESET/
+5V R U401 2/3)4|5.6/7/8/9[10
U3 74F138
S W 4 AL W
El o)
N et pax : e a oy > Dax.wR {g}
Y6 woo 0 plZ PLCCYR > PICK VR [5]
DR 74HCL4 o4 PY. YR > PY.WR (5]
S\ S YY) 06 PO PZ VR > PZVWR  [3]
WA PL-1B MP. AL 21 p0 g 18 A RW 3{>O4 RW A2 2] & RST. VR/
C WA P1-1C P, A2 31 A Bl A2 0 3y o plx
C WA P1-2A P, A3 [y B2 A3
WA P1- 2B v M B3 (1 A4
C W5 P1-2C WP A5 M B4 A5
WA P1-3A \P. A I B5 A
WA P1-38 \P. A7 8 ne 86 H5—AL \ uP CONTROL BUS
(w.As P1-3C WP, A8 A7 87 A8 S S >
) UP ADDRESS BU -
+5V
5 »
A R603 *
NOTE: 603 i 10k ZA ) uP DATA BUS _
74HCT245 / 7 »
DATA DIRECTION IS A -> B 1
DiTA O IO 1 _ o SPI ADDRESS BUS S
> iR 2|3a]s|s|7|s|oko]] ¢
8 )
W P1- 20A M. D0 B0 A0
W.D P1-20C MP. DL 711 AL DL
WP, D2 P1-21A M. D2 B2 " D2
(_WP.D P1-218B M. D3 > | B3 A3 03 > SPI.MBI [2]
WD P1-21C P, D4 B4 M D > SPI.CLK [2]
W P1- 22A P D5 B5 5 1 5 > M.SPRO [6]
(@A P1-228 M. D6 1 B6 A6 g 06 » M.SPRL [6]
C_W.D P1-22C MP. D7 B7 AT b » MW.SPR2 [6]
> DP.SPRO [6]
b “y VERSI ON REG STER > P SPRL [6]
‘ R604 > NEWINE [6]
U604 L 10K0 5V U605 s
74HCT245 A 74HCT245 s
> SELA 1907 VER RDY 19075 LN/ AL INT/ P1-188 AL TN
R Lipgg 2|3]4]s]6|7]s|ol . Uor 1
PL-23A \P. DB 8 | gp 0 08 A 3605 RESET 2| o Bo |48 ol
PL-23C bpDo 7 lg Al B 1 2 3m Bl |47 m o
P1- 24A B2 M 2 B2
) MP. D11 D11 5 0 6 5 D11 74HC125
P1- 248 B3 A3 A3 B3
PL. 240 M. DL2 4o M D12 l 7 0 8 6] B [ 14 D12 SPI. M SO 56 Pl_M SO P1-20A ST WSO
PL. 257 VP D13 B5 5 D13 1 9 o 10 7] % B5 D13
PL. 258 P D14 2] g 2 8 D4 111 o 12 8] % ge [12 D14 4
PL. 250 WP DS Tl a9 DI5 13 o 14 9] a7 g7 1L D15
+
R607
a NOTE:
D1 10K0 +5V UB07 ) 3|4l 5| 6| 78|91 _ :
A 74HCT245 NOTE: DEVI CE ADDRESS = 00 ENABLE S| GNALS | NVERTED PL-30C AL ROV
1946 ADD JUVPERS SO SPARES ARE | NACTI VE
U oR TO CHANGE VERS| ON ON RESET.
2(3|4|5|6(7|8[9[10 5 . S| GNATURE RE05 w04
(SPILAD P1- 26A MP. SPLAD A B0 |47 SPL. A v 10K0 74HC125
(SPILA P1- 268 MP. SPI AL Al B1 SPL. AL AL. SPRO I 8 AL_SPRO
(SPLL A2 P1-26C P, SPI A2 " B2 SPI. A2 — P2- 4A
5 i MP. SPI A3 SPL A3
C A3 P1-27A A3 B3 10
S A PL.278 MP. SPI A4 M B | 14 Pl A4
5 i MP. SPI A5 SPIAS
C A5 P1-27C A5 B5
A PL. 284 \P. SPL A6 8] e Be | 12 SPLAG wos
A PL. 288 M. SPI AT 9] g7 I 11__SPL A7 74;H\c125
AL SPRL 12 11 AL_SPRI :
ey 608 . P2-48 >—(_ AL SPRL )
AN 74HCT245 13
19
G
LR
M2 MOS 2 8 Pl MX|
E Ei §8§ M. SALK 3 ﬁ‘f 32 7 Pl LK
e 2. 3A MP_SPRO 40 g [16 WP SPRO
C P2.38 MB_SPRI 5] a3 g3 [15__ WP SPRL
C P2-30 MB_SPR2 6] g1 14 WP SPR2
C P24 DP_SPR 7] s g5 [13 0P SPRO
e P2-5A DP_SPR1 8| a6 B6 |12 DP. SPR1
| PL-15C NEWLN 9w g7 11 NEWINE
R605
10K0
1
\V4 wummumu I "”wummmmmm
] [6] » - w ||| o
SPI.MSO [4] » " mﬂm q IHHI\HI\H‘ @Hﬂwﬂ]’ “ M‘ ’\MSTER Pmssm
- ”ﬂunwmummmmluumumuuulmuu“\I\mmmmmﬂ" | NTERF ACE
s (5 (VLF ALE BOARD)
ALSPRL [6] » |
DES| G\ED BY' DOCUVENT NUVBER LAST ECO
- D. FROESE 1+ 10-3691A-A-SDO1 8830
DRAVN BY LAST REVI SED BY APPROVED BY'
- D. FRCESE 1 G PEREGRYM 1 G PEREGRYM
DESI GN DATE LAST MODI FI ED DATE SHEET
- 1993: 02: 12 1 1997: SEP: 24 1 1 0F 10
. . . .




SPlI ADDRESS [ 1]
»
SPI DATA AND SPARE QUTPUTS
RS 485 DRI VERS
609
DS96172
N 2 ALMOSL+ P2-6A
SPI.MOSI [ 1] A 1
3 AL MOSL- P2-68B
S 6 AL SCLK+ P2-7A
SPI.OLK [1] e 7
5 AL SCLK: P2-78
S 10 AL RST+ P2-13A
e RESET 9
1 L RST- P2-12A
S 14 WP, QLK+ P3-2A
eax M. QLK 15
+5V 13 MP. CLK- P3-2B >—(C_W.CLK )

NOTE: SPI DATA INPUT SIGNAL (M SO ON PG 4

SPI ADDRESS BUS
RS 485 DRI VERS

610
DS96172
2 AL.S A0+
>
Pl A 1
3 AL.S AO-
6 AL.S AL+
A
SPL. AL 7
5 AL S Al-
10 AL.S M+
>
Pl A2 9
11 LS. A2-
14 AL.S A3+
A
SPL. A3 15
*fz/ - 1 AL.S A3-
ﬁ}
U12
DS96172
2 AL.S M+
>
Pl A4 1
3 AL.S A4
6 AL.S A5+
A
SPL.AS 7
5 AL.S. AS-
10 AL S. AB+
3
Pl A6 9
11 L. S. A6-
14 AL S AT+
A
SPL. A7 15
+5V - 13 AL S Al-
AN

P2-

P2-
P2-

P2-
P2-

P2-
P2-

P2-

P2-

P2-
P2-

P2-
P2-

P2-
P2-

P2-

8A >—(CALS A+ )

8B AL. S_AO-
9A AL. S AL+

98 ALS AL-
10A

10B AL.S A2-
11A AL. S A3+

11B AL. S A3-

14A >—(CAL. S M+ )

14B AL.S M-
15A AL. S A5+

158 ALS 75
16A

168 AL. S A6-
17A AL. S_AT+

178 AL. S AT-

WHIWIH\H

C

U

SPI BUS | NTERFACE
(VLF ALE BOARD)

DES| G\ED BY' DOCUVENT NUVBER LAST ECO

- D. FROESE I 10-3691A-A-SD02 1 8830
DRAVN BY LAST REVI SED BY APPROVED BY

| D. FROESE | G PEREGRYM | G PEREGRYM
DESI GN DATE LAST NODI FI ED DATE SHEET

5 1993: 03: 01 | 1997: SEP: 24 L 2 o 10




_uP DATA BUS

> N N
ALE STATUS
EXT.RD [1] »
+5V
. & EXTERNAL | NPUTS e » »
OVE: Lo, 18 TH'S REG STER WLL READ 00 A R508
- PP YHOM:
YO P zih R6161 Ret6 2k 2 |* DS%1373 N IF ALL CABLES ARE PRESENT. L 1000 CABLE DETECTS
100R R616 2K2 2|3]4|s]s]7s]oho
PP_Y_FOVE- P2- 22A PP. YHOM |2 510 5V U107 olalalslel7ls]0 ko 5V U506
PP,V AVAY+ P2- 23A PRYAW: 3 14 AN 74HCT245 A 74HCT245
- 3 2|+ EXT. R/ 19 CBL. R [ 19
R6161 R16 2K2 1 e CBLRD [1] » 36
100R DR R507 L Yor
R16 2K2 e
P2- 24A PP.YAW- |44 13 15 |- Y. HOVE 21 a9 B0 g 0 PP.CBI/ 21 9 B0 g >}
PP 7 TOVET P3- 11C PP.ZHOM: 5, 12 Y. AVAY 2 A Bl & o L %L/ 2 3 AL Bl ®
(PP.Z FaEr >— 5 3k HOE A B2 |8 A B2
R6161 R616 2K2 s AVAY 5 P 8 oG QM CBL1/ s B DIl
100R PP, SPRIN 4 > PY_ CBL1/ 5 4 D12
Role 22 LU QUEE na B b3 (Pr.a PY CBL2/ 6 I B D13
PP Z_FOVE: P3- 118 PP.ZHOW |6 w7 p LU_TE 8] o B % E 8 elKe: ¥ 7 0 sl % D14
PP Z_AVAY+ P3-12C ez T 10 LULDG 9| a7 g7 L or B 9% ’—9 I g7 |1 Di5
- +
008 rolo e 1 DEVI CE ADDRESS = 06
g Ol 22 DEVI CE ADDRESS = 02
P3- 128 PP ZANY- y
45V 4 TRAI LI NG EDGE CLAVP DETECT | NTERRUPT R
> LU
L’ﬁ} PLATE QUEUED | NTERRUPT LU QEE (6
> LU
w21
PP, SPR_OUT+ P3-8C PP SPO+ A DS96173 +5V ALE STATUS [ 5, 8, 9]
R6221 R622 2K2 3 % R505 >
100R
R622 2K2 4 1 10K
BP. SPR OUT- P3-88 PP.SPO- 2 15 1 - +5V NOTE: PQ/\ER DETECTS
3 14 A +5V TH'S REG STER WLL READ FF
P3-13C LU QUE:
R6221 re2z 2k2 4| 1 23)4)56)7,8|9 0 ZA 505 IF ALL POJER SUPPLIES OK. +5v U508
100R 74HCT245 A 74HCT245
R622 2K2 EXT. RO/ 19 PWRRY | 19
(U OEE P3-138 LUQE 44 13 15 RA06 T 5r A e o5 L LloR
LU TEr P3-14C LU TE+ 5 w12 10K0 10k0
6 |+ oMo OR 2 8 % i PP. PUR 1700016 2 8 D8
R6221 R622 2K2 s A0 8 2 P2- 27A Tl ) 80 2
100R PY.LIMT M BL D9 - P3.27C LU PVR A Bl D9
o R o FLT (2 B2 D10 QM PYR 4 m B2 Dio
- LU TE- - D11 - 2VCK. D11
LU TE Fa-148 LU LDGH 7 10 Sp1.cal/ 4 13 ﬁ gﬁ D12 -4, 5VOK ﬁ Si 4 D12
LU LDG P3-17C 7 ol SP1 PVR 45 12 o 85 D13 -5.2VK A5 B5 D13
R6221 R622 2K2 1 g he me [12 DI4 +12VOK 8] he ERBY DI4
100R R622 2K2 9w B7 L DLS -12V0K 91w B7 L D15
88 9 9|
: L
010G P3- 178 v o 3|10 i
+5V 4 5 1060 DEVI CE ADDRESS = 04
AN RA061
12 10K0 DEVI CE ADDRESS = 06 RA061
A
\Y
OMOOR [8] »
PYL.LIMT  [4] »
4 w
PL.RT (4] »
SPL. CBLI P2-22C SPL CBL/
SPLPR < P2-12C SPL. PR
oMIZK (8] >
W\mmunun I "‘|N\|muuumu|m
- m L
(o H|HE\ | NPUT REG STERS
Rt e ( VLF ALE BOO\RD)
MPWR (8] » DES| G\ED BY' DOCUVENT NUVBER LAST ECO
S2VeK [9] » - D. FROESE | 10-3691A-A-SD03 | 8830
SasvK [9] »
-5. 2V [9] » DRAWN BY LAST REVI SED BY APPROVED BY
Hvoc 9] > L D. FROESE | G PEREGRYM | G PEREGRYM
SlvK (9] > .
DESI GN DATE LAST NODI Fl ED DATE SHEET
- 1993: 02: 12 L 1997: SEP: 24 L 3 & 10
\ \ \ \




HA LIMT/

HA AVAY+

PP.Y_LMr+

FOEy OBE O OEE O3

DPRDY/ +

DPRDY/ -
PY. FLT+

PY.FLT-
AL M

MP. SPRO+

MP. SPRO-

z
8 8

P2-

P2-

P2-
P2-

P2-
P2-

P2-
P2-

P2-

P3-

P3-
P2-

P2-
P2-

P2-
P3-

P3-

5B

U113
T4HC14

HA SAFE/ [6,8,9]

HA HOVE  [6]

HA AVAY  [6]

PY.LIMT [3,5]

HA ONTR  [6]

PY.FLT  [3]

SPI.M SO [1]

R1131
HA LI MI/ 1 2 13 {>O1z HA. SAFE/ .
10K0
R1132 +5V
10K0 AN
2
T
v R5131
10K0
U514 2 5
BN Lo, 16 DS96173
R6131 R613 2K2
3 HA. HOVE >
100R R613 22 >
HA. HOME- 22 15 1 -
HA AWAY+ 3 14
3 14|+
R6131 R613 2K2
13 HA AWAY
100R R613 2K2 >
HA AMAY- | 4 13 15|-
PP YLMI+ 5 12
Ro131 | ° me132ke O |* s orluT
100R RG13 22 - >
PP.YLM- |66 11 7 -
HA ONTR+ 7 10
7 0]+
R6131 R613 2K2
11 HA ONTR >
100R RE13 2K2 >
HAONTR |8 8 9 9|
+5V 4
AN
12
+5V
1
R5131
10K0
U513 6 10
Tt DS96173
R6111 R611 2K2 3
100R RELL 2K2 P3- 26A DPBRDY/
2 15 1 |-
PY. FLT+ 3 14
3 14|+
R6111 R611 2K2
13 PY. FLT >
100R RE11 2K2 >
PY. FLT- 44 13 15]-
AL M SO+ 5 12
rot1l | ° melroke O |* 5 s Mo
100R RE1L 2K2 - >
ALMSO |6 7
7 10
rot1l |7 melt2ke  P0|F 1
100R R611 2K2 P3-27A
88 9 9|

(OO

f
Nu

L m\l\\\lummu

””mnmumum )

HOVE / AWAY BOARD

I | NTERFACE i
(VLF ALE BOARD)

DESI G\ED BY' DOCUVENT NUVBER LAST ECO

- D. FROESE L 10-3961A-A-SD04 1 8830 g
DRAWN BY LAST REVI SED BY APPROVED BY'

| D. FROESE | G PEREGRYM | G PEREGRYM g
DESI GN DATE. LAST NODI Fl ED DATE SHEET ‘

| 1993: 02: 12 | 1997: SEP: 24 L 4 & 10 A




PICK RY [1]
SPL QUTL [1]

PY.LIMT [4]

RESET/  [1]
PICK W [1]

DATA BUS [1]
RESET  [1]
Y.ARY 3]
Y.HOE  [3]
PY.W (1]
PY.RD  [1]
ZHME  [3]
ZAmY 3]
LU QUELE [3]

PZ. WRI [
PZ. ROl [1
DATA BUS [1]

PY.ENBL  [1]

U14

[S DS96172
> 3 P2- 19C
U409 U405
74HCLA 74HCTO8 PY.PLS 1
> PY.LIMT 13 N 12 PY.LiM 1 3
2 2 P2-198 PY. YPULSE-
PI CKER CONTROL REG STER 3 | 6 PYYDIRE 5 pp.20c >—( PY.YOIRF )
PY.DIR 7
U504
1 T4HCT273 Pl CKER Y- AXI S [ 5 PYYDR 5 pp.20B PY_YDI R
> R 10 PY. YSTP+
< i) (10 PY.YSTR+ 5 pp.21C
> e STEPPER CONTROLLER *
3 PY. RESET PY. STCP 9
s @
Pt X PY. REQ .
71 > PY. ABCRT (11 PY.YSTE- 5 pp.218 PY. YSTCP-
8 & PZ. RESET S | 14
o o PZ REQ
o5 * QUELE. EN SP1. QUTL 15
PZ. ABCRT
D6 ® +5V
o7 a )N [ 13
+5V
DEVI CE ADDRESS = 46 w10 ANy
T4HCT32 w10
> RESET L 3 CY545 !
- PY.RESET 2] R2102
PY.RXD [5] » PY. RXD 10| pxp PULSE/ % :i EUESE , 10K0
oo
w13 STOPPED |—3PY.STCP
By ul13 PY. RST 9 | res SLEW p-k
N 7414 Py, A . Pl CKER STATUS REG STER
> AT W LMY MEM SEL/ p-34 ey
| I A
uL13 PY. ABORT 5 {>OG 812 PY. ABRT/ i INH ABT/ = [\ _74KCT245
T6MHz. L PICKRD |19
74HCL4 W — G
1 8 16MPZOK 19 4‘1
R 1N 2 ui13 oo BV 15| A o Ro102 oR
i’ T4HCLE - vos CRYSTAL GsC 10K0 PY. STCP PR T B
' TEST 0 |11 PY.TXD 5 |4 PY DR A g1 17 7]
PY. REQ 9 {>O8 10 REQ Pl D21 PY.DATA PY. DATA 4] & DIO
- BUsy/ b5 PY.BUSY/ PY. BUSY/ 23 B3 DLl
v ) RESERVED |39 PZ. STCP v B D12
oL PZ DR 25 g5 DI3
Tanera 5V D2 usre0 —21«Dr Y SR 7% 86 1 B
+ 22 PZ. BUSY/ DI5
03 USRBL < A B7
(o5 A Y-AXI'S I/0 REG STER 5 e 21 .
3 % USRB3 > ¥ DATA BUS [1]
> DEVI CE ADDRESS =
" @ op& 11 D6 USRB4 JL‘_“(S—Wﬁ CE SS = 08
R 74KCT652 b\ or e e O O O A
2 i :
> t 7 | e o i RS-232 | NTERFACE |
- 2 sBA 1 10K0 : |
. &8 | |
74%?(:1%2 75&&4 \—21 oA | NOTE: INSTALL THESE PARTS Jzin |
PY. BUSY/ 4 o0 1110 IR olalalsls]71s]oho ; FCR DEVELCPMENT ONLY 408
PY_ DATA/ Sj J {>O CBA 3 2 1 M8 g ;
A0 Bo [-20 : |
AL B 19 : 3 2 |
A2 B2 H8 : |
I 1t ; :
p Bs [15 ui12 3
A6 B [14 : 1488 :
a7 g7 |13 Pl CKER Z- AXI S L PYTXD 2 {>0 3 12122
DATA BUS [1] READ ADDRESS = 0A STEPPER CONTROLLER - PZTXOD v D 6 3 w08 3
> VIR TE ADORESS = 48 45V 3 2 4 Mg ;
A | 1 op# 5 |
: 5 '
T : 1 ;
R2082 | j prt i :
10K0 ; 3
b |3 ) '
P3-3C PP_ZPULSEF
U406 208
7;14'_324 RESET ; ] 74ng32 CY545
PZ. RESET - .
- 1NC2 PZ.RO [5] » PZ.RXD 10 [reo pusy bl PZPULSE P3-38 »—(PP.ZPUSE-)
. covl 2Pz DR N p3-4C >—(PP.ZORF )
w0 STOPPED (—3—PZ.STCP
PZ RST 9 RES SLEW p-&
74HCL4 +5V
> 35t PZAMY Lq ovLm NEM_SEL/ A p 5 PPZDR P3- 48 PPIOR
wos e 0o : & ou L o L 3 | 10 PRZSTP  » p3.7c PP_ZSTOPF
QUELE.EN 4 TAHCTOB 74HCT32 74HCL4 PZ. ABRT I NH_ABT/ - 2082 PZSIP 9
» LU QUEUE 5] 6 5 N6 16MZOK 10 | yras it o 10K0 . .
XI 18| A2 el % 5 Mﬂ"ﬁ P3- 7B
14 PY.ENBLY 5 pp.gy
L a1 et D |1L_PZ.TXD ¥ ¢ =
Pz REQ 130 req Pl b 21 PZ DATA
- sUsyl 15 PZ BUSY/
*E/ PLOKZ D0 39 o RESERVED |39 [ 13 PYENBL- 5 pp-10c > PY.ENBL- )
PLCKZ_DL 38 | Ro082
510 PLOKZ_D2 37 21 o PZ HOVE
10 Shherra ey haz I usre) | —21<% 10K0
| ] USRBL <
1 9 AN Z-AXIS 1/ 0 REG STER POZ D 35 1, s 234
1110 Q Pl CKZ_ D6 34 | g USRB3 |24 < +5V
> <
> cP PICKZ_D6 33 25 o
op& (509 N A Y ] o 6
R 74HCTE52 +5V . D7 USRBS |26 €2 —wn—
> 13 2| 58 ‘ R2081
> " 22| spA 1 10K0
P; 2‘;' GAB Wmlmmmhummmlum uummwnwl‘“|N\|uu|mmu|m‘
406 w09 BN | o) m
o7 BUSY] o T4HCTZ2 74rc14 1 Mg ‘\H“HGHHNI\ -‘u\|\“&\”w‘
b7 DATA 103 >98 1 {>010 23 Kega 2|3|415/6/7/8]9110 B mﬂl\mm\l\unuumlumm i e
4o e l2 . Pl CKER STEPPER CONTRCLLER
19
ko omle I (VLF ALE BOARD)
A3 B3 %
M B4 e DES| G\ED BY DOCUVENT NUVBER LAST ECO
™ B L D FROESE | 10-3691A-A-SDO5 T 8330
A7 g7 13 ! | .
DRAWN BY LAST REVI SED BY APPROVED BY
» READ ADDRESS = 0C - D. FROESE L G PEREGRYM L G PEREGRYM
» WRI TE ADDRESS = 4A ) ) )
DESI GN DATE LAST NODI FI ED DATE SHEET
. - 1993; 03: 29 L 1997: SEP: 24 L s o 10
>
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[10]

NOTE:

TH' S HEADER | S FOR
DOMLQADI NG LCA
CONFI GURATI ON FILES

+5VTP

I NSTALL ON DEVELOPMENT

READBACK HEADER

(_RLI_)—<J106-1
(RLT »<J106-2
T 92

TRG1 J106-3

-l

TRIG 2

READBACK HEADER

J103-1
J103-2
J103-3

—

BOARDS QLY.
18] INT/
18] DONE < \
[1] PROGAL » PROG AL/
U602
740125
0602 FOY 56 LcaRDy P1-138 [CA ROV
74HC125 .
[CA PR P1-14B 2138 PROGRAM 5V 5V 45V 45V s
A R501 AN AN R602 AN
1 L1 10K L1 10K 1602
74HC125
INT/ 9 8 P1-13C
23]4s]6]7|8|oho 6|7]8|oho 10
501 s
74KCT341
0602
MA‘-/S Gl 74HC125
poE @ DOE | 12> 11 LCADOE -
) 1205 45V 45V PL-14A LA DO
3 ﬁ Q B , XCAOO5E- 4PC84C . . % . RIQOKZ AN 13
7kqu?4 ﬁsz % E 0 NNE B LN T/
7} 5 OOE
M i v DONE
SEL AL/ o v o] 25 R 7 CaK
5N 6 WP 0K 8 9 7 DN 2|3]a|s]6|7|s|o o
2% Y6 cst DUt
RW SAwow 4 V6 o DR
.
L 61 » DONE [9]
55 B
XSPR) |23 PULSE 202
LT AlL P LULALL XCAOOSE- 4PC84C
WP, CLK WP CLK 13
507 SO 2w ROY |1 \ , DR 18]
€S, LCAO 48] & M TNT pg— N > PULSE (8]
v DONE DONE 5 PROGRM  [8]
60| M2 3K >
5 S 799 & Sz SLDATA (8]
A2 39 % Bt pour - > SH
A3 38 3 9 DO (5
Al 49 e 54 HDC K
A5 80 ROGRA PROGRAM LDC %
5 DN 71
[ RESET > RESET 7| Reser oiN a0
XSPRO
gﬂ ig Do mCLK 13 | oo CENTRE |8 HA, ONTR
DL RW
% > NOTE: CSLCALl 50 5
bt o3 XILINX QUTPUTS ARE TTL LEVELS P \OTE
D % — 8w UNUSED PINS = 5, 17, 19, 20, 62, 70, 83
D T
NOTE: D % AL 58] 3
D8 -> D15 MIST BE 8 X Doy LNT/ — 5
CONNECTED TO LCA DO -> D7 B e RESET RESET
FOR CONFI GURATI ON DOWNLOAD D D10 (HDC) LUT.EN LUT EN
D 65 1 pi1 [T R LUT. VR 0o 28 | oy EQ |46 EQ
D 61 | pyp LUT. A0 LUT. A0 ol 25 oy
D 59 | o3 LUT. AL LUT. AL 7R TN
o 22 oue ra 3 LULA 0823
= D15 LUT. A3 54% o
LUT. Ad ~—B 8
[1] scke  » SCLKB % sake Lom s 22 LU A5 S
[1]  DEADSON » eI 577 DEADSCAN  LUT. A6 LUT. A6 J;el D7
[1 RN > RON LUT. A7 05 ﬁ A; Jé;s D8
LUT. A8 0
HA HOVE 62 1 LUT A9 D10 69
[4 HAHOE »> HOE LUT. A9 D10
(4 HAAMY » HA AVAY 44 1AMy LUT.ALD LUT. A10 o 0| 11
D12
[4  HASAFE » HA SAFE/ 149 sFE b 5 D13
D14
[3] LTE » WIE - 88 ) 1E cLawp DIS 2| b5
[3] LU Quese » LU_QUEUE
o SAKE 35 | g kg 5V 5V
EQ 41k |NnRDR [ LNR DIR NRDR 8 | |nrDIR o RA04 o
- 47 I NCR NCR 7 >~
TNR LR R INR 1 10K
Do T e [3T PLTEQ PLTEQ 67 BI-P%
(LDO) PLT_EQ ey | PLTEQ
ROV 6] DEADSCAN
RN 4)s]6]7)8)oho
EVTNE aeg RO
ADDRESS = 80 - BF
. 65 48 A SPRO .
[1] MW.SPRO » VP, SPRD SPARE0  SPARES > ALSPRO [1]
[1 WP.SPRL > IP.SPRLOL| SpAREL  SPARES | pg-AL-SPRI > AlsPRL (1]
[1] W.SPR » WPSPR? D3 SPARE2  SPARE7 f2.-QULb
[1] DP.SPRO » DB.SPRD 22| SPARE3  SPAREB (M EVH
[1] DP.SPRL B DP. SPRI SPAREA
ADDRESS = Q0 - FF
LUT<AO: A11>
- > [7]
mm”ml\m HIHHIHHIW (T ‘NNIHHIWIHHH
[1] NEWLI NE/ - - “ m i ”
[4] HA.CNTR > ” '““l uummm‘ “ h
{g{ %g\m > R e e CARRI AGE SYNTHESI ZER
P CONTROL ™ | (VLF ALE B )
u »
ADDRESS > g !
- t t
DESI GNED BY DOCUMENT NUVBER LAST ECO
DATA a ) L R VELEZ | 10-3691A-A-SD06 T 8830
»
DRAWN BY LAST REVI SED BY APPROVED BY'
» INT/ | | |
> e H R VELEZ G PEREGRYM G PEREGRYM
> WEWC (7 Toesiau oare LAST NODI FI ED DATE SHEET
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SIN COos CURRENT UNI POLAR TO

, y  DIGTAL TOACG  TOVATAG ELECTRON C OFFSET. ADIUST
CONVERTER
5191
N
Il
SI N COS w20 RS19 Ra19 STEPPER
LOK UP TABLE 45V 7528 10k i
N RFB | 3 1,16 413 PHASE A
e ‘ ’—R k19 R519 TPt
20 STP GAIN | 4| VREF [, \aUT |2 2 \.0P_QUAD o Us19 A PHASE
[6] LUTLEN » gngpp ulyDD 3|, : 2%1915 SRS P, 1 (+-5V SINE) o, A (R
(6] LULWR > 10 R VB 10k 101, 100R P3-6A (O )
urp V100 __[Lun 6 VR 310k 4,
T AL 91 m LULEN 157 g A P3-5B >—( OMA %
A 8 P3-68 >—C{ _OW
w7 - 4| g .l B A P3-5C >—( _OA )
LUT. A4 w o 3 o SINE OFF 1 2 102 P3-6C >—__OB )
NOTE: CUTTABLE TRACES LUT. A5 A5 @ % DB2 AqD L 100K 220p
T Ak v &
e e BN G 7 g o A Ro19 Rolo STEPPER
LUT. A9
LUT. AL0 ﬁo g 9 7 g.sl RFB | 19 5 12 8 9 PHASE B
LUT. AlL T U619 519 TP5192
A2 STP GAIN 18 | VREF [ \OUT | 20 6 N\0P_QUAD ok U619 B_PHASE
26| pi3 / 7 6 11 13 \OP_QUAD  R6183 1
a7 | A 5 |, =16 14 1 2 (+-5V_C08I NE) o8, Pa15A > GE
AT 710k 10 124, 100R P3-16A > OB )
LUT. <AQ: A11> > / A P3-158 >—( OB )
STEPPER GAI N ADJUST STP QAN Ro191 A R
DATA » . U522 s ofF 1 MT, P3-16C S~ OB )
7528
ADDRESS > 5V REE | 3 100K
= ) AN 520 P3-9A >—( D
uP CONTRCL p—— 4 | VREF [Ty\aur | 2 2 N\CP_QuD J P3-10A >—( D)
17 / 1 STP_GAIN P3-9B  >—( D]
M VoD 3 |, (%) P3-108 >— D)
T 6] NB P3-9C >—( D]
DACD. W 159 R P3-10C >—( D}
s A P3-19A >— D)
o . s P3-20A S— )
5 3 D8O e P3-198 S— )
b1 5 DBl 1 P3-20B »—( D)
D 21 0B AGND P3-19C S— )
D 1 B P3-20C S— D)
D DB4
D g DBS A ANALOG VI EW AGND )
D DB6 TP522 TP423
D15 7] oo RFB | 19
18 | VREF [5 \QUT | 20 f
(DACO addr ess=42)
21 A
aMT
STEPPER OFFSET ADJUST (OM T)
NOTE: QUTTABLE TRACE
+5V RFB | 3
‘ 620 J
4| VREF [, \OuT | 2 ‘ 9 \CP_QUAD
‘ = Ay - 8 SINE_CFF
M VoD 10, (44)
s T NB
VR
DACL VR 159 & "
b 4 om0 e |2
2 3 0B N
D £ o2 AG\D
D 5 D83 g7
D o B4 A
D 8 gg NOTE: CUTTABLE TRACE wﬂmlm\lmﬂHIHHIHN“H'
D15 7 RFB | 19 q”“
De7 20 |
4/ -5V REFERENGE 18 | veer [, \aur | 20 P—/ 13 [\P.QUD J i N et SI N COS GENERATOR
v L2 | S | s i (VLF ALE BOARD)
(DACT addr ess=44) !
A
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AN R5171
L 10K0
+5V
AN
2|3|4|s|6|7|8|oo
17
P2-25C o 1 w18 psoe1ra
R6171 R617 2K2
3 CMOOR (3,9
100R RE1T 2K2 > ) AR [3,9]
P2-258 Qo 122,15 1
pe- 26 MGt 3wt
R6171 R617 2K2
13 » CM 6
100R RELT 2K2 MG [6]
P2- 268 e U
W 120K+ P2- 30A 120 5 w12
R6171 R617 2K2
5 oM 120K (3
100R RO17 2K2 > 13
M T2V P2- 29A M1k 166 11 7
p2-27¢ QR T 20—
R6171 R617 2K2
1 » CMPWR [3
100R 617 242 > (3
P2- 278 T
+5V 4
125
518
P2-28C N B e N ST
R6181 R618 2K2
3 CMPW [6
100R Rols 2K2 > [6]
p2- 268 uPv |22, 15 1
P2-308 QU3 w2
R6181 R618 2K2
100R 13 » OMCBL3 [3]
R618 2K2
OM CBL3- P2-30C M B3 |44 13 15/ SINT/ (6]
SHXINT+ P3-26C SHXT/+ 5 12 uLt4 (616 > DOE 6]
R6181 Ro1s 2k2 © |* . LG e
100R R18 2K2 {>o {>o 15
P3- 268 SHXT- 166 11 7 DS96172
P3- 3A SHOOE: 7 ., 10 b e QM ENBL+ P2-23C
10|+ T4HC14 74LS05 +
R6181 R618 2K2 11 3 4 3 4
100R R618 2K2 !
SH DONE- P3-4A SHDOE: 188 9 9 QM ENBL- P2-238 OV ENBL-
4 3 % P2-24C
12 7
y —— P2- 248
3 | 10 OMSELY 5 pp.p9c
9 Z
p QM SEL- P2- 298 O SEL-
[1] OMENABL N | 14 SHPRG+ o pg qgc SH PROG +
[4] HA SAFEY 55
[1 OMSEL =y
16] PROGRAM A p 13 SH.PRG- P3- 188 SHPROG -
ﬁ}
U524
DS96172
P3-7A SH COLK®
6] ook
P3- 8A
P3-21C
[6] SHDATA,
P3- 218 SH DATA:
P3-22C SH SOLKE
PL- 16A St SOK
P3- 228 SH SR
P3-23C
P1- 168 SCAN
U623 P3- 238 SH SCAN -
DS96172
P3- 11A SHNEVIN +
[1] NEWINE )
P3- 12A SHREVIN -
P2-2C
[6] PUSE » ‘ ‘
wnmmunun I "‘|N\|muuumu|m
P2-1C OV PULSE- - m )| my
([ J=o)  cvmace oRver
Rt et SCAN HEAD | NFERFACE
@ or > i (VLF ALE BOARD)

P2-8C
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POAER MONI TOR CI RCUI TS

+12V 45V 45V
1
RA192 1 1
10K0, 1% RA191 Ro161
v STATUS LEDS VOLTAGE REFERENCES 5 wis 15 516 115
NOTE LED POLAR TI ES! TRIP POINT = 8.9V — 2] L1893 2 s
(+ TOMARDS LENSE) A 5 ‘ o +1VK  [3]
o191 R4193 P
"5y v 220 3K90
2 P RA195 RA194
g DSIOSL ) Reen AN 1 2 1 2
M ‘
A A 1K5 470K
00 "RESET" A
74HC14
051052 RI175
R 9.8 1 272 RED 2.5
[1] RESET » {>O ™ Mexi num 10 mA source ], 80R
+5V
A (** CHECK PINOUT ON > +2.5\R [8,9]
"LcA FLT" FOOTPRI NT) 2 1
123
DSL061 D1172 R318
K 2 LMB85 2. 5 79? 100
16
“PY LN 1 TP ViEw
7 DSIBL . g g AGD
1
5V U106 . "
A 74HCT245 o
19 5 L7 6 rED
19 ¢ 1
DR
"OM OO
DONE 8
6 DOE  » 20 B0 | DSL061 sy
4 PY.LIMT »— PL.LIMT A BI [ 3 p 4 RED N
[4] PY. > P +1. 25\R
[4] HA SAFE/ »—HA SAFE/ ™ B2 +1. 25VR
QM0 aR . .
" B3 PY HOVE 1
Y. HOVE M B |1 051071 2 k R1191
Y AMAY h B 1 N7 2 YELLOW R318 RI174 s R g
HOE 8] P M 100 1621, 1% ) N iaes 74HC14
AURY 98 B "By Y 15 TRP PONT: -9.1V 2 i 5 6
o s ‘ b -12VOK [3]
3 N7 4 YELLOW AGD
< NOTE: ~ 2 3
"PZ HOVE' DSB01 AND DSB02 ARE QUAD PACKAGES Do sRA18 R1192
051071 10K0 1 2
5 N7 6 YELLOW oo 1
> 470K
Pz ANAY" 45V
-12v —_ |
7 DSI07L s vELLOW AN
1 +2.5\R ———————— i
1 RUTL 1,
TP5212 TP5211 RI173 u118 1K
2K49, 1% 6 [\LMB93 P T4HCL4
® ) 7 9 3
TRP POINT: -3.8V ‘ »-5.2VOK [3]
1 1 +5v 5
U400 “TE QLW AN )
TaHc14 DS1081 o1 |4
LU TE . 11 10 %l YELLOW 14148 R318 R1172
7N 1 A 10K0 1 2
U400 "PLT QUE' AGD 13 470K
el 051082
LU. QUEUE 13 12 5.2V +5V
2 & T : AN
B B e — "
1 Ro191
L4
TP116 R7L w18 1K5
[3] 270 2 [\LNB93 P 74HC14
— 1 TRIP PONT: -3.4V 2 5 1 . u {>01° b4, 5VOK [3]
2 5
1 D2191
R1166 g 8 e
100R pap [ 12
P 470K
P2-324 ‘ 4.5 R
25R -
1
1 R173
uLL4
TP115 R2172 w18 1K5
4K99, 1% 6 [\LNB93 74HC14
1 TRIP POINT: -1.4V 2 5 ! . B {>012 MK [3]
2 6
1 D171
R1153 nv1ag 38 e
100R a0 |* 11
P 470K
2.0V

P2-19A

‘ I T} "\|Hh|muuu|uu|“‘

m (I HIHHIHHIHH'H

(o=

'H\IWINIH\I\H i
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DES| G\ED BY' DOCUVENT NUVBER LAST ECO

- D. FROESE L 10-3691- A- SD09 r 8830

DRAVN BY LAST REVI SED BY APPROVED BY

| D. FROESE | G PEREGRYM | G PEREGRYM

DESI GN DATE LAST NODI FI ED DATE SHEET

5 1993: 04: 16 | 1997: SEP: 24 L ¢ o 10
. . . .




TP111

av @ 12V
1
1
RL111
100R
2
P1-31C +12V ! > 412V
1 P103 TP110
*| 05061 c1122 cs191 +5V v @ +5V
220 [100n | 100n 1 |
2 2 > +5VTP (6]
RX502
P1-32A NOTE: TH 'S DEVI CE GPEN-OI ROUI TS
P1-328 % AT 750 mA, RESETS VHEN CURRENT
P1-32C RXE-075  DRCPS BELOWTH S VALUE.
gg gB 0. 75A_MAX
P2- 328 ! +5Y, Y b 45V
1 1
| os171t] o062 ceom 05011 06031 ce041 05051 06071 CGOBI 05101 06121 cem cszu c2071 czo72 czoz1 54031 czom c2051 c1031 c1001 c11o1 54001 czozz czosz 54011 m041 csoo1 C4061 c1011 CA091 c1071 c1051 czoa1 05161 c3211 05241 05031 Lo
20 [ 22u 100n [100n 100n [100n 100n [100n ] 100n 100n [100n 100n 1000 100n [100n 100n [100n ] 100n 100n [100n 100n [100n ] 100n ] 100n 100n [100n ] 100n 100n [100n 100n [100n 100n [100n 100n [100n ] 100n 100n [100n ] 100n
) PL-9A 2 2 2 2
G P1-9C
G PL-11A % G\D G\D G\D G\D G\D G\D G\D G\D
E o PL-15 o TP918 TPGOS TP100 TP1111 TP410 TP302 TP112 TP104 TP611 TPG08  TP205 TPGOO
+
a0 P Ton @D ) Qo QD ) @D
(_ab P1-208
(ab P1-238 il c1141 05231 c3121 mzm 05131 03111 &5091 05041 03051 &5071 Lo
(ab P1-318 Loon 100n [100n 1000 ] 100n 100n [100n ] 100n 100n [100n ] 100n
ab P2-28 2 TP113
GD P2-128
E ) P2-228 % 5.2V @-5.2V
_ab P2- 318 QD 1
% + 1
1 1
1 o161 172 Mo
220 ] 100n A
2 2
P2-31A 5.2V > 5.2V
TP114
-1V @ - 12V
1
1
+ 1 1 RL141
1 o1l cua1 100R
00n ‘Pwn 2
2 2 2
P1-31A =12V ! > .12V
*TV SPARE DEVI CES
’ ’ ’ ’ ’ (ALL TRACES SHOULD BE CUTTABLE)
o211 | ocust | st | o201 | os221 | o181
22 100n 100n 1000 1000 ] 100n wos 516
2 2 2 2 2 2 w05 1489 W06 w10 741505
w02 o _TAKCTO8 10 s 1p _TAKCT32 o _TAKCT32 9 N 8
A A A A A A T4HCT74 = 8 5 1 o 8
g 16
. g D QL% 9 1174Lsos1
2 bep
12v
’ i w05 B
R 7405
L | 19 TAECTOS w08 w10 J NN
| “cs201 | jD_L‘ 13 189 gy 12 T4HCT32
100n s 13
2 12
VA v
\Y \Y \Y \Y \Y
| C PONER SUPPLY CONNECTI ONS
-12v 1 COVPONENT LOCATI ON SV | -5V QD | 5V | +12v | AQD | +12WP
1192 | cs202
100n 100n 74F138 401 1403 U500 8 16
74HCLA UL13 UL14 U400 U409 7 14
VA A 74HC125 04 U502 7 14
74HCT273 503 U504 10 20
74HCT245 UL06 UL07 U505 US06 U508 U512 10 20
74HCT245 UB00 U601 U603 US04 U605 UGO7 U608 10 20
74HCTO8 w05 7 14
74HCT32 U406 W10 7 14
74HCTT4 W02 (510 7 14
74HCT541 U501 10 20
74HCT652 U509 U511 12 2
SPARE | C LOCATI ONS CY545 1208 U210 20 40
5V SN75172 U509 U610 U612 Us1d UB15 8 16
% SN75173 513 (514 U515 U516 8 16
MC1488 ui12 1 7 14
116 T1s 116 16
o o o o MC1489 w08 7 14
uL10 uL00 uL01 uL08 TLO84 W15 W16 1 4
SPARE16 | |SPARELG | |SPAREL6 | |SPAREL6 CP-27 UL19 U120 U818 U819 4 7
LMB19 w19 6 1
an an ab an NC34082 w19 4 8
l l l LMB93 U116 216 U620 U718 8 4 Immmuumummumm“ umumummul‘\Hlumuummml“
o Ly
v PAL22VL0 w1s W1 2 12 \|““|”‘\“|H\|Hu ) mu\“ uuunmnlm \I\‘wh PONER SUPPLY | NPUIT
DAC- 08 318 3 13 B |“\|\HIWHHI\ HHI\HI\HIHHIHHIHHIH "HHIHHIHNH
TSC428 W21 W22 1621 Us22 3 6 AND SPARES
+5v X0 54BC- 8. OM-z. 518 7 14 |
A XO-54BC 16. OM. | W12 7 14 (VLF ALE BQARD)
L 7528 DAC U315 W12 w13 5 17 1 |
120 T2 120 T2 20 27C512 EPROM w13 14 28
W e e or i DESI G\ED BY' DOCUNENT NUVBER LAST ECO
uL04 uL05 uL03 w200 uL02
SPARE20 | |SPARE20 | |SPARE20 | |SPARE20| |SPARE20 COPONENT LOATI N @D v s D, FROESE 1 10-3691A-A-SDIO 1 8330
aD ) aD ) e | |
llo lw llo llO 10 XCA005E 202, U205 1, 12, 21, 31, 43, 52, 64, 76 2, 11, 22, 33, 42, 54, 63, 74 DRAWN BY LAST REVI SED BY APPROVED BY
S - D. FROESE 1 G PEREGRYM 1 G PEREGRYM
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