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5 loseRo oLk SyJOSEROGIK

IOSER_CLR#
516,17  IOSER_CLR#
5  IOSERICLK ;E—I%égg' SLK 513 I0SERLD g:
513  IOSER LD
oy DOUT31 SHIFTS IN FIRST, ot
5 I0SER_OUTY 22,/ SER IN DRAINO |20 pouto 14  LAYOUT:
ca17l 3PSRCK  DRAINT DouTt 14 DOUTI0..31] ARE
SRCLR#DRAIN2 DOUTZ 14 G\ {Amp TRACKS
RS8 10pFIS0VINPO RAINS DOUT3 14
10KM% o DRAIN4 DOUTA 14
o +5V — 2 PRCK  DRAIN5 DOUTS 14
- G G#  DRAING DOUTE 14
I DRAIN7. DOUT7? 14
RNG c213 E 15
-‘ 4.TKX4/5% U2 o SER_OUT o
10 10uF/MOVIX5R * 5 +
,\i i o RN11 47KX4/5% SERIN o O
14 DIN31 7 A = PGND -
14 DIN30%S : 5] 2 21 8 c318
1 DNz 3 I 4 o " — Voo PGND e
4 10uF/10V/X5R
i oNar v v z o] a— 0.1uF/BVIXSR oo [ ]
14 DIN26%S 5] 4 16 20 =
14,16 DIN25%S Nl E 5 i | L LGND = PGND .
iai6  DIN24SS l e RESET#LOW CLEARS ALL REGISTER = Y coasooow =
RN12 47KX4/5% é \,LK vee 16 INPUT LATCHED IN ON SCLK FALLING
u7
T es 8 c212 OUTPUTS LOADED ON CE RISING » '
SER_IN DRAINO pouTs 14
TI_SN74HC165DR O-1uF/BVIXSR OUTPUT STATUS LATCHED ON CE FA 19 bSRCK  DRAINT (24 DOUTY 14
— —— DOUT10 14,16
= = = SO TRANSITIONS AFTER SCLK RISING SRELIDRAINS oooHy
DRAIN4 DOUT12 14
SO 3-STATE WHEN CE HIGH 9 Leck  DRAINS oours
g G#  DRAING DoUT14 14
*‘ R U 1" DATA TURNS OFF OUTPUT _:C DRAIN? DOUT15 14
e 4TS 10, cER SCLK SHOULD BE LOW WHEN CE HIGH SEf U118 oy
o &
1416 DIN23Y— 4] hwawes A 2y PGND -2
1416 DIN22$S | [ 2,5 PGND -2
1416 DIN21 g I 4 3¢ p . heND L c222
1416 DIN20 b QH 5V VcC  PGND
% DNm 2 z Il— EX o F— o c221 | PanD |17 10UF/OVIXER
14 DIN17$S 3 I £ " 0.1uF/BVIX5R EoND oo =
3 g 2 6 + IOSER| CLK ___ R78 10K/1% 16 0
14 DIN16 H T TOSERG_CLK_R125// 10K/1% LGND  PGND
RN10 47KX4/5% 2 16 =
A5 [ CLK. YO8 l IOSER OUT ___R127, 10K1% | TLIPICBAS96DW
S s oy Lo e e
0.1UFHBVIXSR
TI_SN74HC165DR Us
= = 22| SER IN DRAINO 25 DOUT16 14
3PSRCK DRAINT DOUT17 14
SRCLR#DRAIN2 DOUT18 14
1 RN2 DRAIN3 DOUT19 14
u4 DRAIN4 DOUT20 14
4TKX415% 9
RCK  DRAINS DOUT21 14
10 4
19 serin G#  DRAING DoUT22 14
" FNT_ AT BT DRAIN7 DOUT23 14
A
i i 3 3 H SER_ouT (2 v
4 +5V
14 [ o QH g PGND g
14 rPRA E QH H—X PGND
14 5 i 4y F PGND |- c224
14 3 21
14 | 60 +5V c223 | vee.  Egho 7 10UF/10V/X5R
RN8  47KX4/5% 2 LK v 118 T - 0.1uF/{BVIX5R szg 9 =
+
2N 8 lcz‘ﬁ | eno PGND 22
ShiD ves = =
TI_SN74HC165DR o 1”F"5V”‘5RIC214 : LB =
= = = 10uF/10V/X5R Y10
o 22,/ SER IN DRAINO |20 DouT24 14
- 3-PSRCK  DRAINT DOUT25 14
1 RN14 SRCLR#DRAIN2 DOUT26 14
us DRAIN3 DOUT27 14
4TKX415% ;
DRAIN4 DOUT28 14
RN15 47KX4/5% 104 serin Type Somethlng' o 9 PRCK  DRAINS DOUT29 14
14 DINT o~ : ——C G#  DRAING DOUT30 14
A DRAIN7 DOUT31 14
14 DIN6 §S : I 205
14 DINs £S I 4 c N 2RE% SER_OUT 12—
i+ Dm § ! 4 o aH (-2 SHI0SER_IN 5 312 313 - s
14 N2 K 5| (3 L : NOTE 10pF/50V/NP ﬁ 1opFiSOVNPO | EoNDIe |||'
14 DIN1 § ? I 2N .5y THIS SIGNAL IS 5V CMOS OUTPUT _[OpF/SQVINEG_ = x PGND .
14 DINO & N T = = = 5V VCC  PGND (47
3 PGND
RN16 47KX4/5% 1§ ciiuavet 16 S
1 8 lczzs & PGND (5
Y D ves —— | LGND  PGND
0.1UF/16VIXSR LAYOUT NOTE: o -
TI_SN74HC165DR g PLACE THESE CAPACITORS o.1uF/evixsR  TLTPICEASIEDW
= = = AT END OF SIGNAL TRACK
c231 c232

10pF/50V/NPﬁ

;EpFBUWNPQ\

LAYOUT NOTE:
PLACE THESE CAPACITORS
AT END OF SIGNAL TRACK




13
13

13

Extra Outputs
2

R DOU A 9 A .,
DOUT22 22 —bou 70 600RMA _LED-24 10 A SpouTi4
DOUT23 552 SO0 > DOUT15

{__DOoU 131 600R/1A LED-25 A >
DOUT24 $5—2 L~ OO0 % DOUT16

{__Dou 132 600R/1A LED-26 4 A >
DOUT25 55—2 132 SO0 % DOUT17

<__Dou 130 600R/1A LED-27 A >
DOUT26 55—2 3130 B0 % 2 DOUT18

X Dou 129 600RMA __LED-28 A >
DOUT27 5} D A & XDouT19

= 5 A KDOUT20
e DouT21
FS9  1812L150/2 MInFI_ZXB
0.1uF/16V/X5R
6 Button Interface
J5
DIN 600R/A 0-10 1 0- RI1A D
DINTE SS—BIN 50~ 600R/A C-10 2 2 NC- RAA D DING
DIN19 D B D DIN9
DOUT4 DouT4 B00R/TA LED-5 = RIAA D DIN10
pouTs < DOUTS 600R/1A LED-6 4 4_NC-t RIA D it
pouTe S DOUTe 600R/A LED-7 5 0- RIA D T
pouTy & DOUT? 600R/1A LED-8 C RIA D BiNig

' DoUTE 600R/TA LED-9 O RIA D
DOUTS D Fi 2 R D DIN14
pouTe S DOUTS F 600R/A LED-10 8 C- RIAA D GiNie

” . FBI1 . 75RBA19 ox RIA D BiN1E

N S R D

0 NC. B36 . B6O0RMA D DIkt

FS3  1812L150/24MR_108 Mini-Fit_2X10p

Ccs6
B 0.1uF/1BVIX5R
4 Button Interface
I
DiNZ7 ((—DINZ 148 011 FBIS6 ~~__ 600R/IA DIN20 oo
DOU 19 2 NC- 137~ 60OR/IA IN21

DOUT10 = DIN21

’__DoU 1210 -12__FB138 G00R/TA IN22
DOUTT1 59—F5 - > e RR a0 DIN22
DOUT12 20—55 = = = 42m——6—0—1 A NoA DIN23
DOUT13 S = R DIN24

” . 5RA C- 41 G00R/MA IN25 (0 0N2d

+ R
40 ~~___6OOR/TA IN26 (0 0IN22
Fs8 Mini-Fit_2X7
c73
0.1uF/16V/XER
DINGO <(—DIN3O__FBB1 ~~  60OR/IA
DIN31 §§ DINS1__FB80 SOOR/TA Mech Arm Interface
3
NC-15_5 NO-15  FB83 ~600R/1A DIN28 oo
FS15 NC-16 6 |2 1 [2 NO-16_FB82 ,,~600R/A DIN29 gg
6 2 DIN29;
ARM Power 7
ARM* 8 |/ 3[4 ARM-
24V 1A 1812L110/33MR_083 8 4 =
FBSO o~ 7 Mini-Fit_2X4
+8v D1 "H SCS751V-TG-WV'S
+5V
R0
K% a2 LAYOUT NOTE:
4 5 Place close to connector pins
3%MC 1 [P4P¢E
2 1S 3]
S: 2054
Q20 s e
2N7002-7-

17
17
17

PWM22
PWM23
PWM24

PWM24_FB120 ,~,~600R/TA

Diodes_DMT6015LSS

PWM22 FB118  ~BOOR/1A PWM-227
;Pwmza FBT19 ?\an:owm PWM-238 | /
PWM-24 S

T

+12V
Fs1

1812L150/24MR_108
FB7

PWM-2
”
11 FB121 ~,~B600RAA PWM16
2 FB122 ,~~600RAA PWiT7_9o PG
23 FB123 ,~~600RMAA PWMTE > Lot
3 pwi FB124 ,~,~G00RMA PWM19
10 4rF 125 ,~,~G00RAA PWM20 50 DWM19
nosrg 126 ,~,~G00RMA PWM21 o0 D20
212 6 AV PWM21
Mini-Fit_2X6

LED-1__ C192 |[1000pF/S0VIX7R _ LED-17 _ C144 NO-1 C203) | 470nF/50V/X7TR NO-9  C97 || 470nF/50VIXTR PWM-1__ C195 |[100pF/50VINPO
D | 1 2
LED-2 C191 || 1000pF/50V/X7R LED-18 C143 | NC-1 C210 NC-9 C96 ||470nF/50V/X7R PWM-2 C194 || 100pF/50V/NPO
s {eenee 1 1 [
LED-3 C187 || 1000pF/50V/X7TR LED-19 c142 | NO-2 C202| | 470nF/50V/X7R NO-10__C95 ||470nF/50V/X7R PWM-3 C193 || 100pF/50V/NPO
I {eeene 1 1 [
13 LED-4 C186 1000pF/50V/X7R | LED-20 C141 NC-2 C201) | 470nF/50V/X7R NC-10 _C94 ||470nF/50V/X7R PWM-4 C190 100pF/50V/INPO
LED4  C186 [1000pF/SOVIXTR | 0 |
2 15 ce 1000pF/50V/X7R] LED-21 _ C140 NO-3_ C198 NO-11_C276) |470nFISOVXTR PWM-5__ C189 || 100pF/50VINPO
B lep6  cet |} 1000pris0VX7R| LEDZ2 G139 | NC-3 c209 NC-11_C2T7)| 470NFISOVIXTR PWM-6__ C188 || 100pF/50V/NPO
LED-7 _ C60 1000pF/SOVIXTR] LED23 _ Ci4b || NO-4  ci97, NO-12_C278)| 470NFISOVIXTR PWIT__ CB7 _|{1000F/S0VINPO
LED8  C59 1000pF/50V/X7R] LED-24  C145 NC-4  C196) 470FISOVIE. NC-12 _C2rs) |4TONFISOVIXIR PWM-8__ C86 |[100pF/50V/NPO
LED9  c57 1000pF/50V/X7R] LED-25 €266 NO-5  C93 NO-13_C283) |470nFISOVIXTR PWM-9  C83 |[100pF/50VNPO |
LED-10  C58 1000pF/50V/X7R] LED-26 €267 NG5 c92 NC-13 G281 |470NFISOVIXTR PWM-10_ C81 | [100pF/50VINPO
T ORRREEEER =& et {E
LED-11__ C109 1000pF/50V/XTR] LED-27 €265 NO-6 . CO1 R NO-14_C280)|470nF/50VIX7R PWM-11__ C80 | {100pF/50VINPO
LED-12  C108 1000pF/50V/X7R] LED-28 G264 NC-6.  G90 |(47OnF/S0V/X7R NC-14 _C282||470nF/50VIXTR PWM-12_ C79 | {100pF/50VINPO
12 LED-13 _ clo7 1000pF/50V/XTR] Tower-1 €204 NO-Z_ .C89 ¢ NO-15_C163) | 470nFISOVIXTR PWM-13 _ C85 |[100pF/50V/NPO |
2 LED-14  C106 1000pF/50VIX7R) Tower-2 €200 | NC7  css NO-6 _C162)| 470nFISOVIXTR PWW14_C84 _||1009F/SOVINFO
2 LED-15  C284 1000pF/50V/X7R] Tower-3 €199 NO-8  C99 NC-15_Ci61) | 470nFISOVIXTR PWM-15__C82 |[100pF/50V/NPO |
ik LED-16  C285 1000pF/50V/XTR = NC8  ces NC-16C160)| 470nFISOVIXTR PWM-16__C250 | 100pF/50V/NPO
= = PWM-17__C251 || 100pF/S0VINPO |
LAYOUT NOTE: PWM-18 €252 |[100pF/50V/INPO |
All capacitors to be placed as PWM-19 G253 | [100pF/50VINPO |
close as possible to connector - SRS
pins PWM-20 C254 |[100pF/50VINPO |
PWM-21 _ C255 |[100pF/50VINPO |
LAYOUT NOTE:
ey S PWM-22 _C247 | 100pF/50VINPO
TVS - All nets swapable within device and [
between devices. Place close to connector pins ) PWM-23 G248 |100pFISOVINPO
rev.1
o PWM-24 _C249 | 100pF/50V/INPO
13116 !
318 _Ne5 Tsss AZ5815-01E.RTGR C-9. TVS54 AZ5815-01F.R7GR C-13 TUSSS (g AZ5B15-01FRTCR C-2 _ TVss6 AZ5815-01F R7GR =
1315 No5 TvssY AZ5815-01F RTGR 0 558 AZ5815-01F R7GR VS59 )4 AZ6G15-01F RTGR 0-2__TVS60 5815-01F.R7GR
1318 TNC1oTvSet AZ5815-01F RTGR c 562 AZ5815-01F R7GR C-12_TVS63 (4| AZ5315-01F R7GR C-1__Tvs64 5815-01F.R7GR
1310 TNo-0TVS65 AZ5815-01F.R7GR 0-8_TVS66 AZ5§15-01F R7GR - S67 /(9 AZ5§15-01F R7TGR 0-1__TVS68 5815-01F.R7GR
13
C-7_TVS69 AZ5815-01F.R7GR rVs70 AZ5815-01FR7GR _ NC-16  TVS71 (4 AZ5815-01F.R7GR c4  TVST2 AZ5815-01F R7GR
07 TVST: AZ5815-01F R7GR TVS74 AZ5815-01F R7GR C-15 _TVS75 /(e AZ5§15-01F R7GR 04 __TVS76 AZ5815-01F R7GR
C6 TVST7 AZ5815-01F RTGR TVS78 AZ5§15-01FR7GR __NO-16 _TVS79 /9 AZ5815-01F R7GR C3___TVS80 AZ5815-01F R7GR
-6 TVS81 '15-01F. R7GR TVS82 AZ5§15-01F R7TGR O-15 TVS83 /3| AZ5815-01F.R7GR 0-3__Tvss4 AZ5815-01F R7GR
General I/O Interface
J17
\ DOUT28 17 ~~B00RMA _ Tower-1 13 Fi B00R/1A DINO
13 DOUT28 »>—550T29 12 ,~~BO0ORMAA Tower2 14 | 13 | Fi 00R/A D DINO b
13 DOUT29 14 2 g = DIN1 13
DOUT30 11 ,~~BO00RMA _Tower-3 15 Fi G00R/1A D
13 13 DOUT30 v 16 1 15 3 5 = DIN2 13
B o e PWI ~—BOO0RAA__PWM-1 16 4 Fi G00R/1A D
PWI G600RAA__PWM2 17 | 16 4 F 600R/A D DING 8
17 PWM2 N 17 5 E S DIN4 13
PWI 600R/TA__PWM-3 18 FB109- . 600R/IA D
17 PWM3 N 18 6 E 5 DINS 13
PWI 600R/A __PWM-4 19 FB108 . 600R/IA D
17 PWM4 N 19 7 = S DING 13
PW 600R/TA__PWM5 20 FB107 . 600R/IA D
17 PWM5 A 20 8 = = DIN7 13
5 F 5 ]
(LA 2. Wi BI9 - ~60OR/TA 21 |20 8 1 G00R/1A DOUTO bouto 13
2 1% 102 ] OO0R/IA DOUTI DOUT1 13
+12v 23 T FBO G00R/1A UT2
23 11|z Eo T z poUT2 13
24 12 =20 = DOUT3 13
5 FB84 Mini-Fit_2X12
1812L150/24MR_108 c157=
0.1UFHM6V/XER 1UF/1BVIXSR
= = PWM-1
J6
PWM13 _ FB29- ~GO0ORMA _ PWM-13 1_PWM-7__ FB31 600R/1A PWM7
12 Rl PWM14_ FB28,~G00RMA _ PWM-14 I [z_Pwwe B30 600RAA PWME ggwmg 4
DoERSCRRERICERR AR e e
1110 45 pwm
+12V > 111 56 Pwm
FS10 1812L150/24MR_108 1126
FB22 Mini-Fit_2X6
17 8 =
17
1 | 1UF/1BVIX5R
17 —
17 =
17




