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700 ohms at 100MHz / 4A max version shown Reve rse Batte ry P rotecti 0 n
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Vin_48
@ Q10 LR25
R23 only used for 24Vin case 1 PBSS4160T $100k
VDDA A
R24
o ~ s
N
—=C12 c21
10uF 1uF Input sense divided by 2~ gR26
3.3V 10V 35V 2100k
GND GND =
GND
c19 U10
TPS2674x-Q1 firmware assumes VBUS_A & VBUS_B divided by two 4.7uF
1ov C20 32
470nF N
= 41 ppsv
VBUS_A VBUS_B GND
23 LDO_1v35
LDO_3V3
SR10 SR14
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2.00k 2 Kk - =
L 00 OO [PA_SYNC 0—%‘; PO_GPIO6/PA_SYNC/UART DBG_Tx
T ) [ 12CtoDCDC-clk } PO_GPI107/12C2_SCL
GND R20 must not be populated during UART debug 12CtoDCDC-data ; PO_GPIO8/12C2_SDA
12CtoHOST-clk 2‘<‘u> PO_GPI09/CONFIG/UART_DBG_Tx
{12CtoHOST-data | TP_SM_IMM TP12 O——23%] PO_GPIO10/HPD/PB_PWM
PO_GPIO_9 TEMP A “hef P1_GPOO/PA_PPEXT
[ IMON_A P1_GPO1/PA_LQD
Host to Controller 12C & UART DEBUG Header —IVON B | p1-GPO2/PB LOD
TEMP_B "5 P1_GPO3/PB_PPEXT
1 P1_GPO4/ENSD
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D+ B 3» P1_GPO6/PB_DP GND 2
P1_GPO7/PA_DP/DBG_SDA GND ==
33V P1_GPO8/PA_DM/DBG_SCL Thermal_Pad
TPS26744E-Q1 =
GND
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1 2 3 4 5 ‘ 6
J30 only needed for external comunications with DCDC's bypassing EPR controller
Rconfig for Port A LM72650 will be 41.2k for 12C address 0x6A and enable Imon 3.3V
Rconfig for Port B LM72650 will be 54.9k for 12C address 0x6B and enable Imon
J30
Jem)
6 e o 5
A o @ ~
0 [® ® 1
® @ 12CtoDCDC-clk
2510-6002-RB
12CtoDCDC-data
vee A = . o
GND  |2C interface communication with USB2ANY:
VBUS is not required to be connected
USB2ANY interface has an internal 3.3V VBUS supply
| HV Vi 48 Hence, R30-R31-R32 normally not populated
T PCB updates for rev B to allow 5A channels without fan:
Update all 4 copper layers from 1 oz. copper to 2 oz. copper
Vin 48 c103 —L c105 —Lci106==c107==c108==c109 o L100/L101 fot_)tprint increased to allow l_lxlOmm inductors )
4.74F 100V 1nE 47yF 47pF 47pF ) Thl_s will allow larger inductor yaIL!es to reduce ripple current / core heating.
0.047uF 100V . ’ ’ Alternatively, larger inductor value can allow switching freqeuncy reduction and cooler DCDC converters
With EN/UVLO threshold 1.00V rising and 0.9V falling
with current amplifier gain of 10 and 8mOhms sense: loop gain from PWM is 12.5A/V
Target turn on at 20Vin and turn off at 18Vin sR102 = 1
00k  GND =i
GND
Lv U100 SW4 pin is return for Cboot internally connected to SW1-3 Bias off Vout and discharge options
EN/UVLO_A ) »r . sw C”llosw Do not populate both
28 | N2 EE0Cy Il ? C117 zero at 68kHz 47uF*50mOhm
20 [INOHE swi 22 aTne
R100 I swo |24 50V gR106 VCHAO085D-22uH from Cyntec for 3A max versions gR112 Output caps Z at 30kHz crossover 85mOhms estimated TP100
5.23k 2 22 SW T 0 room temperature on resistance less than 67mOhm, Isat > 6.2 T 0 —
3 VINS SW3 5 SW @ VBUS A
VING sw4 | R111 K !
Y e 5
19 11 L100 =]
e el ~70nsec internal filtering of currentfsense ‘ VCHA085D-220MS6 0.008 & g % g % go
9 EN/UVLO VOUTS 12 Isense- & Vout sense + 4>3 9 9 9 9 %) b
AGND_A v vouTe |22 2< s s s P e
- - - (39
v PA SYNC 8.] pEM/SYNCIN active discharge & VCC reg. input f % § g é é E
>
. 29 o = o g _l+cny
12CtoDCDC-clk oDCDC T 2] Sox 8% ——=cus & ——ci114 E——cus E——cue EE<;7,Fp —=Cli8 —=Cli9
[ 12CtoDCDC-deta | v v s E 10uF E 10uF E 10uF E 1ok 8 8 | asv 100V 1nF
R— o
nINT-DCDCs 16 1 INT Ne 2o v 3% & & & 29 0.047uF | 100v
©Q Q Q O I
VDDA_A 15 17 (@] (@] o o I
- comp_A> EXTCOMP AGND [—=
PGND
IMON_A 1% CONFIG/IMON PGND1 22 l
v = = s
18 | \ppa PGND4 |28 GND GND VDDA_A VCC A P10
LM72880-Q1
With external comp values shown: TMP6131QDYARQ1
——C104 R105 TMP61-Q1
Pole at ~10Hz, zero at 2.24kHz 22pF 2 1 R107 J100 PA_SYNC
TEMP_A WA/ — NT100 V A
g0l gR104 ot 51 VDDA | B2 ——<ENIUVLO_A
C100 Pole at 56kHz (100pF+32pfF)*Rcomp 3$21.5k 341.2k to dual controller analog input Net-Tie PFM 2 B
Target overll loop crossover 40kHz ——Cin GND (: 3
Bottom side of board near LM72650 ground pad _ | 33pF En| @ 4
==C100 = GND| @2 {comp_a
SR113 ~6kOhms at -40; 21k at 150 deg C GND AGND_A R108 comp| @1t [ -
100pF  3$5.1M ——=C101 vouT| e—=Z
3.3nF On PMP23501 rev A PCB silkscreen: pin 1 "dot" shown on wtong side INT | @42
TMPGlMQ&TQg%ﬁ}E:‘; ggé‘ be positive with respect to pin 1 to operate properly Do not jumper J100 pin 1 to pin 2 which will tie PA_SYNC signal going to TPS2674x-Q1 10 signal above 3.3V VCC| @ ?0 l nINT-DCDCs
o r IMON | @
400kHz switching frequency by default; 200k, 600k, 2.2MHz selectable Jumper J100 pin 2 to pin 3 for Forced Continuous Conduction Mode unless PA_SYNC from TPS2674x-Q1 is being used to synchronize the DCDC's GND| @ i
AGN:D A Reonfig for Port ALM?72650 will be 41.2k for 12C address 0x6A and enable Imon If PFM mode needed, the TPS2674x-Q1 will program the DCDC converter thru the 12C2 L [ IMON A]
1t will both set PFM pin override and then set the PFM mode e
assumed internal voltage divider 24V to 1V or divide by 24 Rev B PCB will have J100 pin 1 changed to be the 3.3V or the 3.3V thru 10-100Kk resistor GND
gm of error amplifier is 1000uS or 21.5 mid-band gain for Rcomp = 21.5k
Loop caculator of similar LM70XX0 caculator assumes 32pF parasitic cap at EXTCOMP pin
Orderable: no Designed for: [Mod. Date: 6/13/2025
TID # N/A Project Title: Automotive 48Vin dual USB power ” TeEXAS
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1 2 3 4 5 6
vec |
| HV Vin_48 PCB updates for rev B to allow 5A channels without fan:
1 Update all 4 copper layers from 1 oz. copper to 2 oz. copper
. L200/L.201 footprint increased to allow 11x10mm inductors
Vin 48 This will allow larger inductor values to reduce rippl t/ core heati
C203 ——C205 ——C206—=—C207—=—C208——C209 Alternatively | 1S Z‘” ta °"‘; arger ”;I uctor Ytar:’.es ? reduce “P%e Ct‘.”re” d °°’9| egg}g-c .
4.70F 100V 1nF 470F | 47uF | 47uF ernatively, larger inductor value can allow switching fregeuncy reduction and cooler converters
0.047uF 100V
With EN/UVLO threshold 1.00V rising and 0.9V falling
Target turn on at 20Vin and turn off at 18Vin sR202 = I
3100k GND =
GND
Lv U200 SWA4 pin is return for Choot internally connected to SW1-3
EN/UVLO_B 27 4 sw (I:|2105W
28 x:m; EEelenr SW | [, Bias off Vout and discharge options
29 20 47nF Do not populate both
R200 ] Ui g 2 $R206 sR212 HHXC500ARA220MF61G for EPR applications TP200
5.23k 2 | vins aws 22 SW T 0 VCHAO085D-22uH from Cyntec for 3A max versions L/R ~50nsec for 8mOhms 30
3 5 room temperature on resistance less than 67mOhm, Isat > 6.2. VBUS_B
VING Sw4 R211 T
19 11 L20'0' v
ves s> ~70nsec internal filtering of currentfsense VCHAO085D-220MS6 0.008 2 2 5,:) 2 o
. S S S ()
9 EN/UVLO VOUTS 12 Isense- & Vout sense + 9 9 ] 8 2
AGND_B LV VOUTE 13 s s s s LL
8 active discharge & VCC reg. input o o o © =
v PB_SYNC PFM/SYNCIN S S S S S
Lv 6 L S 4 4 4 3 |+co17
12CtoDCDC-clk e oDCDC da 2] Sox & ——co3 & ——c214 E——cas E==c26 E~s,F ==C218 ==C219
5 10uF S | wouF S | wwr X | 10uF 2 | 25v 100V nF
_ 0 o o o N 0.047uF 100v
nINT-DCDCs 16 | INT NC v % % g g gIg
VODAB coyp B 15 | ExTcoMP AGND gg O o o o T
PGND
IMON_B 14 1 CONFIG/IMON PGND1 |22 l
ronce 5 = =
18 26 GND GND VDDA B
VDDA PGND4 —|— vee B TP201
LM72880-Q1
TMP6131QDYARQ1
——C204 TMP61-Q1 R205 LV
tRo01 22F 2 1 R207 1200 1 PB_SYNC |
b3 TEMP_B W — NT200 WA SISt
oLk gR20t +og 51 VDDA | B2 <ENUVLO B
54.9k to dual controller analog input NetTi PEM 2 -
e =-ceu GND C: 3
——C200 Bottom side of board neat LM72650 ground pad _ | 33pF EN| @ 4
= 2
100pF  SR213 ~6kOhms at -40; 21k at 150 deg C ~ GND AGND_B R208 Cgug : 3 [ Kcowr 8
351M ——=c201 VOUT| @
3.3nF TMP6131QDYARQL: pin 2 must be positive with respect to pin 1 to operate properly INT| @28
On PMP23501 rev A PCB silkscreen: pin 1 "dot" shown on wtong side vee| @ 9 ] nINT-DCDCs
Correctonrev B PCB IMON | @ 10
. . GND| o2
Rconfig for Port B LM72650 will be 54.9k for 12C address 0x6B and enable Imon
AG N:;DiB L ["IMON_GB |
Do not jumper J200 pin 1 to pin 2 which will tie PB_SYNC signal going to TPS2674x-Q1 10 signal above 3.3V =
Jumper J200 pin 2 to pin 3 for Forced Continuous Conduction Mode unless PB_SYNC from TPS2674x-Q1 is being used to synchronize the DCDC's GND
If PFM mode needed, the TPS2674x-Q1 will program the DCDC converter thru the 12C2
It will both set PFM pin override and then set the PFM mode
Rev B PCB will have J200 pin 1 changed to be the 3.3V or 3.3V thru 10-100k resistor
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w
IS

5V to 20V standard option 5A Max Current
to 28V or 48V for extended power options

R135

1304 2304
° J__I_ilo J_—l__Alo
GND A2 S GND A2
[&]
R137 A3 L A3
VBUS_A O g VBUS_B O
T ) A 8 A4
R138 hut —O
l . g .
cia1 [ceLAC—"% 5 [cciec—o
A6 = A6
T [DrACH—1"0 > [Bc—150
— A7 A7
i \ N o -0 S [oEC -0
ET— If max VBUS_A >20V: Populate U140, C140-1; omit R135-6-7-8, D130, D131 = A8 o A8
GND VBUS_A O 2 VBUS_B O
A9 hay A9
If max VBUS_A 20V or less: omit U140, C140-1. Populate R135-6-7-8, D130, D131 —© e —©
A1Q S A1Q
—F+0 > —F0
o
— A1l ALl
oo 2 —0 3 —
AlCZ) -g Alc2)
u oND E
KUSBX-MM-CS1-B30TR g KUSBX-MM-CS1-B30TR
D+ A > N
b-A ——— (b Ac] = —
£ =
1308 5 GND 2308
[{e)
B1 B1
0 = 0
B2 'S B2
= —r 9 g — 9
= G[(j[) B3 0 B3
GND VBUS_A O b} VBUS_B O
B4 2 B4
—o g —o
B5 e B5
[%2]
[ cC2 A Cb—T—0 @ [cc2B CF—T—0
B = B
D+ A C —o D+ B C —o0
6 s 6
B7 S B7
[D-ACF——T0 @ —O
BS o BS
ro35 VBUS_A O S VBUS_B O
B9 B9
| 8% o | 8%
0 B1Q = B1Q
R236 . —T1—=°
b1y = b1y
R237 B12 B12
O O
R238 VBUS_B KUSBX-MM-CS1-B30TR KUSBX-MM-CS1-B30TR
T VBUS B
If max VBUS_B >20V: Populate U240, C240-1; omit R235-6-7-8, D230, D231 ICZSl 130C 230C
€230 50V
. 100nF :I:luF MNT._1 MNT_1
If max VBUS_B 20V or less: omit U240, C240-1. Populate R235-6-7-8, D230, D231 A— o o
GND MNT._2 MNT_2
N MNT_3 MNT_3
3.3V \ GND . L
—ET— MNT_4 MNT_4
O O
1 KUSBX-MM-CS1-B30TR 1 KUSBX-MM-CS1-B30TR
L - GND GND
= For Vout max 20V applications (SPR) where TPD4S481 not used
onp ccze | [Doee
11 Gﬁ) ~ o ~ As this board is for power only and not for high speed data
N D230 All TXxx, RXxx and SBUx signal will not be used or connected
SM24T1G
% sBuwD BUL/D1
14 2 D BC

For Vout max 20V applications where TPD4S481 not 1

Al GND | TX1+ TX1- - cc1

RX2- \ RX2+ | GND | A12

—l— B12 GND | RX1+ RXI- SBU2 TX2-  TX2+ | GND Bl
GND ‘
GND
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PCB Label

THT-14-423-10
Size: 0.65"x0.20 "

271
Label Assembly Note

This Assembly Note is for PCB labels only

772

Assembly Note

H5 H7
1902C 1902C
CAUTION HOT SURFACE CAUTION HOT SURFACE
PCB PCB PCB
LOGO LOGO LOGO
Texas Instruments FCC disclaimer WEEE logo

CE Mark

Variant/Label Table

Variant Label Text
001 ChangeMe!
002 ChangeMe!

These assemblies are ESD sensitive, ESD precautions shall be observed.

773

Assembly Note

These assemblies must be clean and free from flux and all contaminants. Use of no clean flux is not acceptable.

z7Z4

Assembly Note

These assemblies must comply with workmanship standards IPC-A-610 Class 2, unless otherwise specified.
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