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powered by 3V3_D: to simplifiy the
3v3 D 3v3 D power schema.
Same power supply filter with CLK
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1 2 4 5 6
powered by 3V3_D: to simplifiy the
3v3 D 3v3 D power schema.
Same power supply filter with CLK
buffer; lpower the daughter card before
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signal chain powered by 3V3_D: to

3v3 D 3v3 D simplifiy the power schema.
Same power supply filter with CLK lpower the daughter card before
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1 2 ‘ 3 4 5 6
SN74AXCAT245
A --> B, Dir High
B --> A, Dir Low Us5 Us6 Us7
C153 1v8 S 3V3 D C154 C155 1v8 S 3V3 D C156 C157 1v8 S 3v3 D C158
I I & 1 fvcea vces L8 i i 1 fveea vces |18 i i 1 1vcea vces |18
10v 10V 10V 10v 10v 10v
GND  O.1uA o—2c| 1R 15E L 15 0AUF  GND GND  0.1uF 2. 1or oE .18 0.1uUF GND GND  O.1uF e—2. 1or o8 0.1UF GND
4 13 R280 4 13 R281 4 13 R282
pr0_pru0_endat0_out_en 5 1A1 1B1 1 RS485DIRP1 prO_pru0_endatl_out_en 5 1A1 1B1 T RS485DIRP2 prO_pru0_endat2_out_en 5 1A1 1B1 1 RS485DIRP3
prO_pru0_endat0_out 1A2 1B2 22v‘v RS485TXP1 prO_pru0_endatl_out 1A2 1B2 == Pt RS485TXP2 prO_pru0_endat2_out 1A2 1B2 . RS485TXP3
Rogg —3+{ 2DR 0E|4 ¢ Rog7 —2+{20R 2[4 o Rogs —2+{20IR OE[+4 ¢
R289 R290 R291
PrO_pru0_endato_clk 2> 10k T g 2A1 2B1 13 2 RS4B5CLKPL Pro_pruo_endatl_clk 2> Qe T 3 2A1 2B1 13 QQ RSAB5CLKP2 Pro_pruo_endat2_clk 3> Qk T g 2A1 2B1 13 QQ RS4B5CLKP3
GPIO0_76 ’ 22 282 NPWM_EN_M1 GPIO0_77 ® 282 282 NPWM_EN_M2 GPIO0_79 ’ 2A2 282 nPWM_EN_M3
8 8 8
LRoobRroABR204 eved $R205R298R207 vl I $R298R299R300 i B
3$10k3S10k310k 1v8 S $10k310k310k1V8 S $10k310k310k1V8 S
| 4 , T || T
S SN74AXCAT245PWT GRND S SN74AXCAT245PW T S SN74AXCAT245PWT
GND N GND
GND GND GND
Uss Us9 Us0
C159 1v8 S 3v3 D C160 Cc161 1v8 S 3v3 D cC162 C163 1v8 S 3v3 D cC164
1 fveea vces 16 - I I 1 lvcea vces |28 - I I 1 lvcea vces |28 ® I I
10v 10v 10v 10v 10v 10v
GND 0.1uF 2 l1pr 1OE k15 0.1uF GND GND 0.1uF 2 {1oR 1OE k15 0.1uF GND GND 0.1uF 2 1oR 15E | 15 0.1uF GND
4 13 R301 B 13 R302 A 13 R303
PRGL_PWMO_2_NEG 3 2 141 1B1 T—%@ﬁ PWMALM1 PRGL_PWM2_2_NEG 3 2 1A1 181 (<22 —W PWMALM2 PRGL_PWM3_2_NEG 3 2ol 1A1 181 (<22 —ggoﬁ PWMALM3
PRGL_PWMO_2_POS 1A2 1B2 Zw PWMAHM1 PRGL_PWM2_2_POS 1A2 1B2 2w PWMAHM2 PRGL_PWM3_2_POS 1A2 1B2 2w PWMAHM3
—3{2DIR 20E |14 ¢ —3 1 2R 0El-4 ¢ —3 | 2DR OEl ¢
R307 R308 R309
pro_pru0_endat0_in S A S 2A1 2B1 1(1) < RS485RXP1 prOﬁpruOfendatlﬁm( A 3 2A1 2B1 ié <RSA85R><P2 prOfpruOfendalZfln( AWV 3 2A1 2B1 13 <R5485R><P3
PRGO_PRU1_GPO4 22 22 282 NRESET_SVS 22 —{f2a2 B2 LR310 22 e /=0 2R311
8 SR319R313 8 $10k3v3 D SR314R315 8 210k 3v3 D
Lra1gra17 e 1Ra1Bra19 210k$10k v I T 210k310k vl I T
310k 10k 3$10k310k3V3 D
° —r A 4 A 4
SN74AXCAT245PWT GND .  SN74AXC4T245PWT GND .’  SN74AXCAT245PWT GND
GND GND
GRND
U6l U62 U63
Cl65 1v8 S 3V3 D C166 C167 1v8 S 3V3 D C168 C169 1v8 S 3v3 D C170
} } ? 1 fvcea vces |8 I I * 1 {veea vces |18 I I ? 1 fveea vces |28
10v 10V 10V 10V 10V 10V
GND 0.1uF p 2.l 1pR 1OE |15 0.1uF GND GND 0.1uF p 2 | 1pR 1OE |15 0.1uF GND GND 0.1uF p 2 1 1pR 10E |15 0.1uF GND
4 13 R320 4 13 R321 4 13 R322
PRGL_PWMO_0_NEG 3 2 11 181 e —W PWMCLM1L PRGL_PWM2_0_NEG 3% 2 1A1 181 foe —W PWMCLM2 PRGL_PWM3_0_NEG 3 = 1A1 181 <2 —W PWMCLM3
PRGL_PWMO_0_POS 1A2 1B2 2 PWMCHM1 PRGL_PWM2_0_POS 1A2 1B2 2w PWMCHM2 PRGL_PWM3_0_POS 1A2 182 2w PWMCHM3
L 3.opR OElL o L3 :J2pIR OEL ¢ L3 :]pIR OEt o
6 1 R326 6 1 R327 6 " R328
PRGL_PWMO_L NEG 3 2o{ 21 281 [ PWMBLM1 PRGL_PWM2_1 NEG 3 2 2A1 281 N——W PWMBLM2 PRGL_PWM3_L NEG 3 2o 2A1 2B1 (e PWMBLM3
PRG1_PWMO_L_POS * 2n2 282 PWMBHM1 PRGL_PWM2_1_POS 2A2 282 AN PWMBHM2 PRGL PWM3_1_POS 2A2 282 PWMBHM3
22 22 22
8 8 8
LR338R338R33YR335 v e LR33BR33¥R33BRI39 Snle 1R345R344R345R343 Sole
$10k310kS10kS 10k $10k310kS10kS 10k $10k310k10k3 10k
SN74AXCAT245PWT GND e SN74AXCAT245PWT GND SN74AXCAT245PWT GND
GND GND GND
Us4 U65 Us6
C171 1v8 S 3V3 D cC172 C173 1v8 S 3Vv3 D C174 C175 1v8 S 3V3 D C176
1 fvcea vces L8 1 fveea vees |18 1 fveea vces |16
10v 10v 10V 10v 10v 10V
GND 0.1uF 2. 11pR 10E |18 0.1uF GND GND 0.1uF 2 1 1pRr 10E |15 0.1uF GND GND 0.1uF 2 |l 1pRr 10E |15 0.1uF GND
R344 4 13 R345 4 13 R346 4 13
prO_prul_sd2_d %@M——S 1A1 1B1 1o < IC/VDCM1 prO_prul_sd5_d 5 1A1 1B1 1 < IC/VDCM2 prO_prul_sd8_d S = 5 1A1 1B1 i < IC/VDCM3
prO_prul_sdi_d zz‘v‘v 1A2 1B2 IBM1 prO_prul_sd4_d pnd W 1A2 1B2 IBM2 prO_prul_sd7_d ZE‘v‘v 1A2 1B2 IBM3
¢—2:] 2DR 20E |14 ¢ — S3-looR 20E [+14 ¢ — S3:loDR 20E |14 o
R350 6 1 R351 6 " R352 6 1
pro_prul_sdo_d¢< by 8t 241 281 et <Sam pro_prul_sd3_d %3}94——7 2A1 28112 <S1am2 prO_prul_sd6_d<S——pii S 21 281 (=il <S 1M
PRGL_PWMO_TRIP_IN N 22 282 T NFAULT_M1 PRG1_PWM2_TRIP_IN N 282 282 NFAULT_M2 PRG1_PWM3_TRIP_IN A 2A2 282 NFAULT_M3
8 8 8
ShD [ 8 tRasbrasyRasiRas D[99 1RaabRaagRIEERI3 D [0 —3 {RaasR3aERIERI6T
$10k$10k$10kS 1.0k $10k$10k$10k$1.0k $10k$10k$10kS 1.0k
GND  SN74AXCAT245PWT @ GND SN74AXCAT245PW T GND SN74AXCAT245PWT @

GND

GND

GND
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1 2 3 4 ‘ 5 6
For TMP235: Vout=0.01T+0.5;
3v3 M1 For Comp, inverting with hysteresis, U48
VIL=1.1V 60 ,VIH=1.3V (80 ) 3v3 D
if overtemp, output L, LED ON 1 14 | yop
L
3V3 M1 L J14 , L J15 ) 3v3 M1 :(L:(}\:;’e SDI> 21 s1 D1 3 >SDI7M1
T T® - PWM_CL_M12 1™ & 0.1uA ———————— SELL
5——0 @ 5 PWM_CH_M1, % 5 o @ 5 lR232 5 6
=0 O—— PWM_BL_M1. O O b3 SPICLK > s2 D2 > SPICLK_M1
1 e el WM BH MLSS 7 o @]-8 GND R234 GND 347k p i P
9 10 GND —= Y 9 10 180k
NFAULT_M1 ﬁ—. ._T PWM_AL_M1pp 1 o © o 1 9 s
S T® T VDC_M1 PWM_AH_ML1 5 T® & T RS < spi_m1 SPICSDRVM1) '} o S3 D3 » SPICS_DRV_M1
SPICLK_ MIpy——=—1@ @ IC_M1 o @ SDO_M1 @————— SEL3
15 16 15 16 oo
7 1® ®T s IB_M1 7 1® ®T s 3V3 D 12 11
= 1o o IA_M1 o © < sPICs_DRV_M1 R238 R237  Spo<: s4 D4 < spo_Mm1
L le o2 Temp_M1 L e o2 TE& 13 f sELg
- DRV8350S has PD for PWM 100k 60.4K GND 2
TSW-110-07-G-D and SPI(excep SDO), TIDA TSW-110-07-G-D
has PU on SDO R23gR240 R241 TMUX1511PWR
310k310k  $49.9k
GND
GND
3v3 M2 GND
U50
GND 3v3 D
pu 14 {vop
3v3 M2 J16 J17 3v3 M2 L
; o O——i PWM_CL_M2 %> ; o o i %\3’8 SDI, 21 s1 D12 > SDI_M2
—T0 O+ PWM_CH_M2 o © —————{ SEL1
Sle o PN BL 209 s le o N rods il IR . .
- T® & —5 oo PWM_BH_M2 0> T & —- 180K oo 247k SPICLK > 25 2 D2 > SPICLK_M2
nFAULT_M2 ﬁ—. 0—7 PWM_AL_M2 % 1 o @ 2 ) @——— = SEL2
= T® 0 VDC_M2 PWM_AH_M2 S T® & RaT < sDI_M2 1 9 8
SPICLK M2 )——=—1-0 @ IC_M2 O O SDO_M2 SPICSDRVM2 e} s3 D3 » SPICS_DRV_M2
15 16 15 16 oo 10
=10 0 1B_M2 o © @———— SEL3
i le oL IA_M2 7 e o8 < SPICS_DRV_M2 R249
D g ol = 19 20 — 100k 3v3 D 12 11
Temp_M2 ® © T R250 spo< 5 sS4 D4 < spo_M2
SEL4
TSW-110-07-G-D TSW-110-07-G-D 60.4k GND 2
GND R251R252 R253 TMUX1511PWR
$10k310k  $49.9k
3V3 M3 GND
GND U52
3v3 D
e 14_1vop
3V3 M3 J18 J19 3V3 M3 l
1|y @l-2 1 2 C140) 2.0 s1 D1 k3
3 — PWM_CL_M3 2> T8 & 1oV SDI < > SDI_M3
——T0 0+ PWM_CH_M3 o @ SEL1
=re o+ PWM_BL_M3 2 =T® 1 oo R257 P rose 5 6
9——. ._T GND PWM_BH_M3 % s o © 0 180k GND 3:4 7k SPICLK> 7 S2 D2 >SPICLK7M3
nFAULT_M3 ﬁ—. o~ PWNM_AL_M3 2> TT® T, ) [| W S SV
T_. @ 7 VDC_M3 PWM_AH_M3 5 o @ 14 RZ59 <spi_m3 1 9 s
SPICLK_ M3 ))——==—1@ @ IC_M3 o O SDO_M3 SPICSDRVM3 > e s3 D3 > SPICS_DRV_M3
15 g gl 16 B 15 g @l 16 22 o 0.sms
17 18 - 17 18 R261
o T® T IA_M3 o T® T2 < SPICS_DRV_M3 100K V3 D 12 1
=10 o Temp_M3 o © T Re62 SDO<4 o 54 D4 < spo_m3
SEL4
TSW-110-07-G-D TSW-110-07-G-D 60.4k GND |1
GND R263R264 R265 TMUX1511PWR
310k310k  $49.9k
<7 oXo
GND
3v3 D ADS7028: SPI version GND
CS-pinl1l
SCLK-pin13
L12 SDI-pinl4
742792620 il:t)gglrll)}ionnect ALERT 8 pin need to be connected to pullup resistor R266
C142 C143 C144 with GPIO6 through 3v3 D
1ov 10v 1ov programming.
10uF 1uF 0.1uF
GND RAZE >SDODNF’
3v3 D 22
pu '\ < nSPICS_HK
R268
Temp_M1. 94 >§SPICLK
C145 | VDC M1 DNP C176 4 SDI
10V Temp_M2 T
wF | [VPeM2 4 _“_ SR273R274R275
Temp_M3 10v 4 $10k$10k310K
GND VDRBIEY P TuF
azkc DNP *—o
ALERT_HK {4 TRoTh
TMP235 max lout=500uA; VDC max 347k GND
lout=(60V*3.4K/103.4K)/2K=1mA pu— C152
16y 16y 16y 16y 16} 16V sampling cap: 8pF; series res:
47p0@r PO PO PO DOEFO0pF 150R
<7 Orderable: ChangeMe in variant Designed for: Public Release [Mod. Date: 4/9/2019
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1 2 3 4 5 6
pin 8 has a pull down on tida-00179
3V3 P1 U42
3V3 P1 3v3 D
J11 24V D R203 1 14 |ypp
1 " e 2 GND U43 GND $49.9k R204 l
3 le el 3V3 P1 R205 7 1 GND 60.4k 0130R8485H03L> 25 51 D1 3> Rs4ss HDSL_P1
5 - 6 10k 13 10V 1
> L I A 1 SEL4 5 O 0.1UF SEL1
e &—- < Rs485_HDSL_P1 | o Lef Da s4 < Rs485CLKP1 2v3 p1 s o
O ¢ —>{ S2 D2 ki>—
1l le o] 12 SE3lil ¢ GND 4 o seL2
13 a | 14 ] 8 9
= T® T4 D3 s3 < Rs485TXP1 R206 0 8
® © —L{ s3 D3 |2
7 leg o1& SEkdt— ¢ 60.4k o 10.Isk3
1251 0 0—% 8 D2 52 |2 < RS485DIRP1 1 1
® O—= =%5{ S4 D4 ==
2B g o2 SELL | o 18.0sk4
5 le X Sof D1 = DRSABRXPL 45 1 onp [
VDD |14 Yy $R207 $R208 $R209 TMUX1511PWR ; /
N TSW-113-07-G-D $R210  ZR211 l 310k  $49.9k $10k GND
GND 310k 310k C131
a TMUX1511PWR 10V
0.1uF
GND
GND 3V3 P2 GND
J12 24V D 3V3 P2 U44
1y o2 R212 3v3 D
3 o el-4 3v3 P2 GND  U45 GND $49.9k R213 1 14 | yop
5 | 6 R214 7 60.4k l
7 1® ®Ts 10k D 13 c132 2 3
O O < Rs485_HDSL_P2 SEL4 & RS485HDSL s1 DlfrSs—— 3% RS485_HDSL_P2
' lo o0 ® f D4 sS4 {12 < RS485CLKP2 lov 1ol sen
1 g el 12 0.1uBv3 P2
13 le el | oK) B 6 Sl s D2 b
ﬁ : i_ ig 8+l b3 s3 |2 { RS485TXP2 R215 2o sEL2
123 > .—% . SEL2 g—u 60.4k %D s3 D3 |8
2 : :7 D2 s2 < RS485DIRP2 @—————— SEL3
5 le o5 SEL1}aL 12054 D4 frdl
Sl D1 s1fal DRSIBSRXP2 0 1y o 18:0sks .
A4 TSW-113-07-G-D VoD 14 T GND
GND sR216  SR217 l $R218 2R219 $R220 TMUX1511PWR
310k 310k C133 210k  349.9k 310k GND
a TMUX1511PWR 1ov
E 0.1uF
GND GND GND
U46
3V3 P3 3Vv3 D
J13 24V _D 3V3 P3 T 14 | yop
Lim ef2 R2zl 1
V3 P GND 47 GND $49.9k R222 C134
g : :——g 8 §|— 8 R223 ; UGND 60.4K 10V RS485HDSL ) 21 géu D1 3%} RS485_HDSL_P3
7 - 8 10k 13 0.1uF
T T® &1 < Rs485_HDSL_P3 . SELA [~ ‘el 5 o
o o ° Lol D4 s4 { RS485CLKP3 e [y S
1 |l g o112 GND 4| seL2
L e o SE3lll ¢
15 1o of L8 8¢ D3 53 f2 { RS485TXP3 V3 P3 2 s3 D3 |2
17 | o @18 ® 10 {seis
19 20 4
T - ) 6 Bl i * R224 12 1
> T® 15 D2 s2 < RS485DIRP3 5S4 D4 [<e==
o O — 60.4k ——=>ofSEL4
%5 le o] s SEL1 ; GND L
bt st DRSUBSRXPS 43 1y TMUXTS1IPWR ;7
TSW-113-07-G-D VDD 14 1 $R225 SR226 $R227 GND
GND 2R228  2R229 l 310k $49.9k 310k
310k 310k C135
a TMUX1511PWR 1ov
0.1uF A4
GND
GND GND
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1 2 3 4 5 6
18 S
1v8 S J8
<R153
I PRG17ECAP07IN7APWM70UT>>—21—I 210k
L
< < 2R156 J10 3Vv3 s
3:?01154 fiTolkS ° 1 o 2 310k CLKOUT_DS_DELAY_1V8>>—3 d o J9B o "
3 T TSW-103-07-G-S PRGLPWM% gnggL;Z) 63 o1 < PRG1_PWM3_TRIP_IN 2 |, L
3 g PRG1_PWM2_2 NEG g gs gg » PRG1_PWM3_1_NEG Tp1 g ) 3 g -
GPIOL_44¢¢ 5 m < pro_pru1_sd2_d GPIOO_77 oo 7 - g 3 2
GPIO1_42 PRGO_ECAPO_SYNC_OUT PRG1_PWMO0_2_NEG A
GPIO1_43 2 1L 12 GPIO0_82), 77; ;i < PRG1_PWMO_TRIP_IN SOC_SAFETY_ERRORn<{(—@ 1(2’ 10 9 21 ®—>> MCU_SAFETY_ERRORN
pro_pru0_endat2_in ) 12 1‘; 2 PRGO_ECAPO_IN_APWM_OUT 75 7 2 PRG1_PWM2_1_NEG e 11—
GPIOlﬁAl( 7 18 prO_pru0_endat2_out GPIO0_79 S 77 78 2 PRG1_PWM3_0 _NEG 16 14 13 5
9 20 prO_pru0_endatl_in PRG1_PWM2_2_POS 7 50 QL PRGL PWM2 0 NEG —s 1% M 15—
prO_pru0_endat2_out_en PRG1_PWM2_0_POS 18 17
21 22 :; gi SOC_SPI0_CLK K4 gg 20 19 3 < PRGO_ECAPO_SYNC_OUT
prOfpruOfendatlﬁclk( 2: gg < pro_prul_sd8_d 55 56 > PRG1_PWM3_1_POS >4 22 21 23 R157
< 27 28 PRGO_PRUL_GPO4 87 88 S T B 0
prO_pru0_endat2_clk pr0_prul_sd1_d PRG1 _PWM3_0_POS SOC_SPI0_DO 26 25
29 30 3 PRGO_PRU_GPOO ?ﬁ gg K PRG1_PWM3_2_POS SOC_SPI0_D1<S gg 28 = 27 g & < PRG1_ECAPO_SYNC_IN
pr0_pru0_endatl_out 51 2 PRGO_PRU1_GPO2 93 o WKUP_GPIO0_54 S 2 30 29 B > PRG1_ECAPO_IN_APWM_OUT
prO_pru0_endat0_out_en g 33 34 < pro_prul_sdo_d o5 %6 > PRG1_PWMO0_2_POS WKUP_GPIOO0_55 30 32 — 31 33
prO_pru0_endat0_clk S 23 gg o7 %8 36 34 33 35
prO_pru0_endatl_out_en S 29 10 <pr07prulisd87clk 99 100 WKUPiGPI0075> 38 gg 23 37
pro_pru0_endato_out = ) < 101 102 (; Pigi{,wmgifzgz WKUP_GPIO0_54 = nERROR_1 40 {49 39 -39
. pro—gr“las'fg—.d 43 44 pro_prul_sd7_d 103 104 PRG1_PWMO_L | WKUP_GPIO0_55 = nERROR_2 22 |5 Al
pro_pru®_endat?_in WKUP_GPIOO0_5 = nSTO_FB 44 43
prO_prul_sd4 _d < i; ig >2 prO_prul_sd6_d igg 182 — — — 5 44 L 43 s
49 50 pro_prul_sd5_d 109 110 > PRG1_PWMO_0_POS 48 33 _ ﬁ 47
51 52 111 112 - - 50 |go 49|49
53 54 113 114 52 |, 51|51
< 55 56 115 116 > PRG1_PWMO_0_NEG 54 |g, 53|53 1v8 S
GPI00_8L: 57 58 117 118 56 | 5q 55|55
59 60 < PRGL_PWM2_1 POS 119 120 58 57
PRG1_PWM3_2_NEG = 50 ] 8 57 —5
60 L 59
Al A5 $R158R159
SR160  IRIGEA2 | lr162  LR168R168R165R16BR16¥R16BR169 A6 | e $10k$10k ) MPL | o P Y= ' B
310k 310kl A3 A3 310k 310k310k<10kS10kS 10k 10k 10k 2R170 AT | A7 SR174R172 MP2 GND GND MP4 b
A4 | an level shifter: 310k A8 | ag $10k310k check PCB AM65x whether the e
il b VCC isolation: pin position is mirrored
QTH-060-01-L-D-A NV either VCCA/B <100mV, I/O is Hi-Z QTH-060-01-L-D-A GND QTH-030-01-L-D-A-K-TR GND
GND loff V4
GND DIR high, Ato B GND GND
Recommanded input filter from control pins are reference to VCCA
3v3 D datasheet;
U35 U36 U37
L10 - - 6 3 R C112V8 S V3D _c13 C118V3 S V3D cu5
————1 VDD Yo > CLK_DS_M1 . 6 . 16
742792620 8 74 VCCA VCCB VCCA VCCB
——c116 C117—=—=C118 & %2175 > CLK_DS_M2 10v 10V 10v lov_
0.1uF — 0.1uF GND GND 0.1uF 2 ==| .15 . 1ul GND
igL’F 18\':/ (1)01\(": CLKIN_ DS 3v3 Y>—e—2c] cLkin v2 -2 g > CLK_DS_M3 GND 2] 1DIR 1GE [«-15 {DIR 10E [o===—
i ’ R176 R177
v3 - PRGO_ECAPO_IN_APWM_OUT ; 2 ‘5‘ 1A1 1B1 ig—:m; CLKIN_DS_3v3 socfsmoﬁcmgz—u—‘s‘ 1A1 1B1 ig—:m; SPICLK
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