PWR HOT SWAP PROTECTION

VGS(th) Min: 2V Max: 4V
VGS Min: -20V Max: 20V To MB
From Backplane VDS Max: 100V T701
[35] 12V e [7.89,10,43,44,45,56,59,60,64]  12V_ATX Loso
TPC40 i : y
v O perking voltage Vz RES METAL 1mohm 3W 2512 1% Q700 i
: Max: 18.4V PSMN4R8-100BSE TOUT: 22.5A 7
A ey
. 1 2 SENSE 2 3 !
~ =
1mohm @Z — | c7o7 | c7o8 C709 Tl c710 Tl crt
N o . D702 o] XBR/+/-10% o] XBR/+/-10% T X5RI10% o] XBR/+/-10% o] XBR/+/-10%
R701 1N4148W tx_c1206_t03_h75 tx_c1206_t03_h75 tx_c1206_t03_h75 tx_c1206_t03_h75 tx_c1206_t03_h75
:A_cmo :‘_0701 :A_ D700 00hm Used for dv/dt start-up
——22uF/25V ——22uF/25V —— C702 BZT52-B18 NM ~
o] XBR/+/-10% o] XBR/+/-10% o 0.1UF/25V 100hm _ D701 =
tx_c1206_t03_h75 tx_c1206_t03_h75 _ R702 GATE 1 2 ss ¢ GND
1 2
o 1N4148W
R703
1KOhm
« « 1%
= = R704 R705 25066 SENSE B
GND 21.5K0hm 21.5K0hm z
1% 1% a _
- - UVLO_EN T c703
2 «| 0.01UF/25
ovLo Q7o |¢
MMBT3906
Resulting Thresholds: Minimum Typical Maximum
Resulting Upper UVLO Threshold = 10.13 10.34 10.56 L L ~ ~
Resulting Lower UVLO Threshold = 9.74 985 9.96 ¥ R706 R707
Resulting Upper OVLQ Threshold = 14.26 14.50 14.81 v 1.87KOHM 2.87KOhm
Resulting Lower OVLO Threshold = 13.66 14.00 1442 v 1% 1%
U700A
olwl~|ofw(s(o| LM PSQE/NOPB
L . 1 5> HOT_SWAP_PG  [7.59]
K o o L5Qzzwuw
GND GND GND g9susokr
G009 ) 1%
ey ol 3 g
_ scL out
21 1 HOT SWAP_PG 1 2 LM25066_VDD_4V5
25066 VREF 148] 25066 ALERT# <K S5 SMBA# PGD Hy——PWHTW
DIODE 23 | VREF PWR TIMER h
54| DIODE TIMER R720
55 VAUX RETRY# o 100KOHM
1 GND2 R709 5%
[M25066APSQE/NOPB 95 2a = LM25066_VDD_4V5 - 44.2KOhm R
c0ocQmm % C704 1% Pull low resistor
<<<>0o0w o «| 47nFr100vV =
< o R710 Power limit: 257W GND
g 00hm = =
3 NM GND GND
&
2 3 High for latch
I~ Low for Retry
o o
B
| L R714
R713 = 00hm
00hm GND| 12V_ATX
NM
3 ]
c LM25066_ADR2 =
B 1 TM25066_ADRT_ GND
| c705 TM25066_ADRO _
—=—1UF/10V E Q702
X5R/+/-10% 2| MMBT3g04
€706
Placed close to Q700 R718  1UF/10V —=—
= = Used for power FET 00hm  X5R/+/-10% LM25066_FB
GND GND temperature sensing NM . . .
_ y Discharge Circuit
GND R719
= 1.47KOhm
GND 1% [7,8,9,10,43,44,45 56,59,60,64] 1:\;7ATX
Slave address: 0x40 ”
GND N
R723 R724
3300hm 3300hm
1/4W NM
| tx_r1206_h30 1/4W
tx_r1206_h3
Design Summary Rg = 1 me -
D
Fom————— Only required when FET Reiq = Open Q z
f I
h H Res = 0 0 S
- o H Vour [7,8,9,10,43,44 45,56 59,60,64]  12V_ATX =
Gl ' AN 1 [ o 'l“ Rpwr = 44.2 kCy . 5
[ 1 | i g %
ew T idz ¥ i ¥ Piy D’i‘ T cour Cr= 47.00 nk Current limit 250 A z
= — - -4 Ly 5 = -~ D
=S oy e T —_— Ri= 21.8 k2 Power Limit 257 wW aron e R
o I X T | = = E o+ /= s o+ /-
2 ress Only reipiired wiien R2= 2.87 (e} Circuit Breaker Current 450 A VGS /= 20V 47KOhm b VGS /= 20V
SEMSE GATE  OUT DIODE < 1 using dv/dt start-up | R3 215 VGSth: VGSth:
> > B e = kQ p N N
! ;: Ra;: iRy e : D1 : i Star.‘tup fifne 6.36 = Min: 1V | GATE_12V_DISCHARGE 1 i* Min: 1V
R _— :E Rrsz i 9 i R4 = 1.87 ] Insertion Delay 145 ms Max: 2.5V o 3 Max: 2.5V
] < )
i Pob . R | Reg1 124 ] Fault Timeout 0.888 ms ID: 300mA R722 c712 és ID: 300mA
L . Caw N : ; . 10KOhm 0.1UF/25V .
R Ra% LM25066/1 porz L : o = : Regz = 1.5 ke Restart Time During Fault| 108309 |ms RDSon: 3ohm .. o o - P— RDSon: 3ohm
ADRO — i
1l L e o | | Rpe = 10 ko Upper UVLO Threshold|  10.344 |V = -
. TR RETR q_ [ SR —_ Ciu= 0.01 uF Lower UVLO Threshold 9 850 A (758 HOT SWAP_PG; 1 £5, = = JfL
e | SDA = Auxillary ADC Input 0 » = | N N N
B (e mm— VAUX [ (g - 1 16v) Cvop = 1 uF Upper OVLO Threshold| 14.497 |V ¢ GND GND GND
VDO VREF PWR TIMER
T 1 T Cvrer = 1 s Lower OVLO Threshold| 14002 |V S
i L I W D1,D3=| 1N4148W-7-F PGD Threshold| 11.0110816 |V NT002K o
= = = = D2 = SK153-TP
Caviat = 10 nF PGD Hystersis 297 6 mv =
: GND
Connect CL Pin to GMND uF
Connect CB Pin to GMND uF
Connect /Retry to GMND uF
Q1 =|PSMN4R8-100BSE <Core Design>
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5V Regulator

Isat: 4A

BGR: somomn Tripple: 1.23 5V0 [2031,32] ?;g;o
Size: 2.7 x 2.2 x 1.2 mm Ipeak: (1.2/2+1)/0.8 = 2A
L800 I0UT: 1A _i
2
[8.43,5659,6063] 3V3 BRD  5oom icsm i0802
1% ; 22UF/10V 22UF/10V
10KOhm CYNTEC/HTUG252018-2R2MIR X5R/+/-20% X5R/+/-20%
R800 1 c0603_02_h39 1 c0603_02_h39
2 1
[7,9,10,43,44,45,56,59,60,64]  12V_ATX 5> PS VSV0 PG (48] GND GND
FERRITE BEAD 0603 260hm 6A h
260hm R810
L802 ov0 Vi U800 0 Sw 100KOHM N
=2 1 2 5%
OO0 ! ! - VIN - sW ~ NM cs1s R801
5 PG 5 7| Pull low resistor ——22pF/50v 220KOhm
- ~| cso4 ~| c8os ~| csos EN FB = o M 1%
c803 22UF/25V 22UF/25V 4.7UF/25V GND GND R
o 0AUFRSV o] XBR/-20% o X5R/+/-20% o X5R/+/-10% TPS563257DRLR ~ —
1 c0805_102_h57 1 c0805_102_h57 tx c0603_015_h37 GND 5V0_FB
GﬁD GﬁD GﬁD GﬁD FCCM MODE
Fsw: 1.2MHz
o
1.6ms internal soft-start time R802
Pull up by 3.3V 30KOHM
[9.11] PS_3V3 PG > ! 2 V0 EN 1%
Voltage level: 3.33V R803 :L0807 -
00hm 0.1UF/25V
NM =
Reserve for RC delay o GND
GND
i3 TEXAS
LOGIC THRESHOLD INSTRUMENTS TPS563252, TPS563257
Venn EN threshold high level Rising enable threshold 1.15 1.19 125 v www.ti.com SLUSEQSA — AUGUST 2022 — REVISED MAY 2023
VENL EN threshold low level Falling disable threshold 0.90 1.00 1.10 \ Table 8-2. Recommended Component Values (continued}
W EN hystersis Hysteresis 190 mV =
RE“-”-TS = "'“d - Y > o Output Voltage | o, w0 | Rrs(ka) |TypicalL1 (uH)| TYPIC@! Cour Typical Coyt (UF) Typical Coyr Typical C6
EN pHACovI e o ) P H (MF) Norminal Value Range Category (PF)
3.3 135.0 30.0 22 22 22-88 MLCC, 0805, 10V 33
6.3 Recommended Operating Conditions 5 220.0 30.0 2.2 22 22-88 MLCC, 0805, 10V 22
Over operating free-air temperature range (unless otherwise noted) 10 470.0 30.0 AT 44 44-88 MLCC, 0805, 16V 47
MIN  NOM  MAX| UNIT
VIN 3 17
FB, EN, PG 0.1 55
Pin voltage GND 01 01| v _
= = = I _ VNour Vinwax) — VouT
SW (transient < 20 ns) -5 18 P-P —
Output current Tour o 3| A ViN(IVI AX) LO X fSW
_ IIF’fP
lpeak =lo + o
: !‘ ’5 Re gu I at or 84356596063 3V3_BRD
o
R805
10KOhm
[14,43,59.60]  5V0_BRD  FERRITE BEAD 0603 260hm 6A 1%
260hm —
, Leot . BUFFER 205 N 3> BUFFER_2V5_PG  [48,59,60]
eJeles « VOUT
7| csi1 icmz R811 vour
22UF/10V 22UF/10V 100KOHM Tout:
o 1x_c0603 102 h39 [ tx_c0603_to2_h3g 5% :
XBR/+/-20% XBR/+/-20% R804 ] nm
= = 1 2 BUFFER_2V5_BIAS Pull low resistor
oND oND _L = [1335] V_BUFFER 2V5 PG40
2.20hm | cste U801 GND T501
4.7UF/25V it oy I O
b IN2 10 "i
0 41 Bias ot = 3 i i X
GND c809 cs10
+/-20%
| BUFFER_2V5_SS 7l %% 3.57KOhm ~ |t c0603_t02_h3g
1 2 1% = =
[14485960] 5V0 BRD PG D) ROY™ TPS7480TDRCR ] GND GND
Voltage level: 5.0V 00hm | cs15 “‘ | csos =
0.1UF/25V R807 470PF/50V
o M 100KOHM
Reserve for RC Delay 5% R808
= — = SS: 0.85ms = 1.69KOHM
GND Pull low resistor GND GND 1% VOUT = 08 x (1 + R1 }r R2)_
GND
6.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)
MIN NOM MAX UNIT Vrer | Internal reference (Adj.) T;=+25°C 0.796 0.8 0.804 A
V. +V = =
ViN Input supply voltage our (V?h::; Vour + 0.3 5.5 \% Output voltage range VIN =5V, IOUT =1.5A VREF 3.6 \%
VEN Enable supply voltage Vin 5.5 A\ VOUT Accurac ) 297V = VBFAS < 5.5V, 2 +0.5 2 o
1 Vour + Vpo Vour * y 50mA = louT = 1.5A : ¢
Vaias (M | BIAS supply voltage el @ 55 \%
(VBias) 1.6

VEN(hi)

Enable input high level

1

VEN(10)

Enable input low level

04
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12V to 1V for LS1028A

[78.91043,444556,59.6064]  12V_ATX

Y
260hm Fou: sookz / Fccu
L901 ILIMIT: 9.775A / 11.5A /13.225A X7RI+/-10% . TPC40
— VDD_IN 0.1UF/50V - T900
i m m i i m m cs01 O
FERRITE BEAD 0603 260hm 6A Cot6. [ cot8 cotg c20 co21 co22 VDD_BOOT 2 |1 CYNTEC/CMMS063T-R47MS [92627.28) VDD
0.1UF/25V. 0.1UF/25V. 22uF 25V “22uF 25V 22uF 25V 22uF 25V 22uF 25V
260hm o| XSRI10% o XSRix-10% o X5R-20% | XSRi+-20% [ XSRA20% [ XSRi+-20% o X5R/+/-20% L900
Loz x 0805102 57| 1 c0805 102 h57| 1 c0805 102 h67"| tx c0805 102.h67 | x 0805102 hs7 655>
— »
0.47uH C910 37 02"
ce23 FERRITE BEAD 0603 260hm 6A = - 47UFIB3V 47UFIB3V == 0.1UF/25V
0.1UF/50V GND 1900 cot1 & % o X5R/+/-20% | X5R 5/-20% o | X5R/+/-10% ]
X7RI+/-10% C915 R903 0.1UF/50V/ x_c0603_t02_h39 x_c0603_1( 2_h39
Tss=(Css x Vref)/Iss(uA)=(Css x 0.6)/6 0.1UF/25V. 2 2KOhm X7R/+/-10%
~0.01x0.6/6-1ns X5R/4/-10% i1 | VIN N
GND “‘ VIN_2 6
swi b5
R901 VDD_GND VDD _s§ 14 SW_2 g 2 |1 VDD_FB RC
Voltage level: v 00hm b ss FB s
4
[ PSVODEN ! ~ SJen  poNDst v
o VDD_PGOOD 16 ND_2 X5R/+/-10%
| csre Rote PGOOD PGND 3 N
eserve for RC delay VDD_VREG_4V7 )_4
& for RC del oumsY To0koHv 17 { yReGs PGND 5 o5
N o VDD_MODE 18 | one 'GND_6
| cg00 12 2l 1
= = R906 4.7uF/10V AGND
GND GND 10kohm | X5Ri20% 2 1 D_FBR 1 2 R909
0ohm 1% 1000hm
R907 n = VDD_GND R910 R911
(48] PS_VDD_PG 6.8KOHM Iggnm 2
g 2 |1 Rot2
Roo8 17 00hm
24.3KOhm
1% 220PF/50V DC: Bode fail, POP C924
| X7RI4/-10%
= Ro13 N 2 1 2
GND VDD_GND 00hm R914
— = R2 10KOHM = R915 R916
VDD_GND GND 0.5% VDD_GND 00hm 00hm
Ro17
t t i VDD_GND 1000hm
EN 03 6.5 | v
Venn |EN H-level threshold voltage | l 1175 1225 13 v Table 7-3. MODE Pin Resistor Settings
= [EN L-tevel threshold voltage | [ 105 1104 16 v Ry (kQ) Ryy_1 (KO) LIGHTLOAD | CURRENTLIMIT | FREQUENCY
OPERATION (kHz)
5.1 300 FCCM 1LIM-1 400
10 200 FCCM ILIM 400
20 160 FCCM 1LIM-1 800
20 120 FCCM 1LIM 800
51 200 FCCM ILIM-1 1200
51 180 FCCM 1LIM 1200
51 150 DCM 1LIM-1 400
51 120 DCM ILIM 400
51 91 DCM ILIM-1 800
51 82 DCM LM 800
51 62 DCM 1LIM-1 1200
51 51 DCM 1LIM 1200

12V to 3.3V for System

[7.6.9.10,43,44,45,56,59.6064]  12V_ATX
A\ 4
260hm
Looa
=2 e m
i J LLsa /13,225
FERRITE BEAD 0603 260hm 6A 7| ce4s 7| cess 7| ceso 7| cest X7RI+/-10%
0.1UF/25V. 0.AUF/50V Isat Iripple
260hm of X8Ri-10% of s C926 10 Tpeak: (2/2+4.5)/0.5 = 6.88A
Laos 2 {171 12.1 momm
2 w6 usm
. uso1
cos2 FERRITE BEAD 0603 260hm 6A = o
0.1UF/50V GND Coaa | 2 1 Loos
X7RI+-10% 0.6)/6 0.1UF/25V T VN BooT
o XGRIs-10% ow 1 le - ~
Voltage level: 3 s 7 o 1.50H cost C93
R926 3v3 88 14 SW.2 75 22UF/6.3V
00hm 3v3_GND v en s s B Ro22 XSR/4-20% o
ussl OPLLNva PG D X N POND 1 2K0nm 1UF/SOV t_c0803_t02_h39 t_c0603_t02_h39
- = i XTRI10%
€943 6 PGND._ 2 N N
0.1UF/50V Ros3 PacoD POND_3
XTRI4/-10% 100KOHM . 17
o vy VREGS PGND 5 [7g 2 |1 3v3 FB RC
18 PGND 6 i
Reserve for RC dela 7 MODE
£ delay  GND _ AGND Cog7
GND Ro19 TPS56C215ANNR X8RIs/-10%
160KORM
1% 3v3_GND.
co25 o 2 V3 FB R 1 2
47UF/10V 2
1 2 XsRi20% 45.3KOHM Ra29
—Ln— o -
[811] PS3V3 PG < % 100hm
Ro25 Ro21
00hm 20Kohm 211 Reode
05% 1
o co53
220PF/50V

101478 B10202527.3001 3908 4 4951 56
[©]

3V3_GND.

22UF/6.3V

X5R/4/-20%
tx_c0603_102_h3g

1 el
o XSR/4-10%

R930
00hm

3V3_GND GND

X7RI4/-10%
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META 1V8 AVD POWER

TPS53355 Layout notes:
1. C177 should be placed near the device and R213 and C178 can be placed near the power stage.

2. Place resistors connected to TRIP and MODE pins as close to the device as possible. Use common GND via to connect them to ground

3. Place the VDD and VREG decoupling capacitors as close as possible to the device. Make sure GND vias are provided for each decoupling
capacitor and make the loop as small as possible.

4. Place the VIN decoupling capacitors as close to the VIN and PGND pins as possible to minimize the input AC current loop

5. All sensitive analog traces and components such as VFB, PGOOD, TRIP, MODE and RF should be placed away from high-voltage switching nodes
such as LLx, VBST to avoid coupling. Use internal layer(s) as ground plane(s) and shield feedback trace from power traces and components.

6. The power components (including input/output capacitors, inductor and TPS53355) must be placed on one side of the PCB (solder side). 6.3 Recommended Operating Conditions
At least one inner plane should be inserted, connected to ground, in order to shield and isolate the small signal traces from noisy power lines.
7. The trace from these resistors to the VFB pin should be short and thin. over operating free-air temperature range (unless otherwise noted)
8. The PCB trace defined as switch node, which connects the LL pins and high-voltage side of the inductor should be as short and wide as possible. MIN MAX UNIT
9. Use separate vias or trace to connect LL node to snubber, boot strap capacitor and ripple injection resistor. Do not combine these connections. VIN (main Supply) 1.5 15
VDD 4.5 25
12V_ATX [7,8,9,10,43,45,56,59,60,64] Input voltage range VBST 4.5 28 Vv
Y VBST (with respect to LL) 4.5 6.5
FERRITE BEAhD 0603 260hm 6A EN, TRIP, VFB, RF, MODE —-0.1 6.5
260hm
L4401 LL —1 22
1 = 2 __META_1V8 AVD VIN Output voltage range W
o0 ® geiEg PGOOD, VREG —0.1 6.5
260hm - - -
L4402 C4401 C4402 C4404 C4405
! % 2 ~ Cad3 15?(;‘4;./(035V X5R/+/-20% X5R/+/-20% X5R/+/-20% _"_XSRI -1-20%
FERRITE BEAD 0603 260hm 6A ;r 150uF/35Y T ! N b cos05_102.h57 | tx 00805102 h57 | ix c0805. 102 h57 | tx c005. 02 hs7 LOGIC THRESHOLD AND SETTING CONDITIONS
Ven EN Voltage Enable 1.8 \
l_ Disable 0.6
GND len EN Input current Ven=5V 1.0] pA
C4406
2 |1
o 17 =4
R4402 1UFM8Y GRp
100KOHM
U4401 5% : _
1; VING VREG ;8 META_1v8_AVD_VREG,5V0 - Yoot E‘?;Sii 1180007
1=]VNs  PGOOD >> META_1V8_AVD_PG [45.48] VOUT (max) i 1.8425V
NM ) ST xmg T2 META_1V8_AVD FB_R o I0UT: 7.2R
Voltage level: 3.3V 232(?7 é.z:gézsv 1 VINZ VFB 1 META_1V8 AVD_FB 04407[ 400 ?ggiléhm Voltage level: 3.31V
12 o [—
[43.48] VGORE. VRRDY S 2 1 N N <L_2__|% 1 19 wrl 1000PF/50V musos m F.SSUH _ 1% T44(0)0 4 [39,40] META_1V8_AVD
R4403 R4404 16.5KOhm  _ o C4409 a TPC40
200KOhm 00hm = o] 0.022UF/25v — Pull low resistor NM
oo 1% NM GND VETA 1V AVD SW _ T GND
- - e L Le i e
R4406 10 - - - - -
e B Bt - S YUU TP N . S dge. dew, due, Lew, dew, Lew, dow Lew, | oe 1 ow 1o
o META_1V8_AVD_MODE 20 MODE L2 7 R4408 Isat: 36A X5R/+/-20% X5R/+/-20% o X5R/+/-20% o X5R/+/-20% o X5R/+/-20% X5R/+/-20% X5R/+/-20% o X5R/+/-20% 1500uF/4V- 1500uF/4V- 1500uF/4V
Voltage level: 3.3V META_1V8_AVD_TRIP 21 TRIP L1 6 20HM 1““f: 27R - R4401 tx_c0805_| h53 tx_c0805_h53 tx_c0805_h53 tx_c0805_h53 lx7008057h53 tx_c0805_! h53 tx_c0805_h53 tx_c0805_h53 T T ;r
ETA VS AV R i B T
% VBST 4 | tx_r0603_t015_h24 Y
=z =z Ipeak: (5. L6/2+7 2)/0.8 = 12.42n - GND
« « « « TPS53355DQPR i m m
R4409 R4410 R4411 R4412 > 7| ca4423 > =
EN Pull down resistor 100KOHM < 00hm 00hm 124KOHM Hode: Forced CCi 1 < =0.1UFIsV z 3 . - ; :
5% w w o S00kiz oip > Y= > = And the resistor divider value can be determined by Equation 16:
— - - - I0CP: LY m @
2 P 2 E
= = = = 2z ‘ © Y/ Y
GND GND GND GND ‘)<> o § R1= ouTt VFB xR2
géﬁ:na o —— c4417 " VVF B
RTRIP = [ (30A-(1/2*%0.56ub*500KHz)* (12V-3.3V)*3.3V/12V)*32%1.5]/10 1% K E[ 2200PF/50V N
= 124K D
= R4415 ’ -
GND 20Kohm Virg VFB regulation voltage CCM condition") 06 v
_1 Ta=25°C 0.597 06 0603
« Vyes VFB regulation voltage 0°C<£T,£85°C 0.5952 06 06048 V
5. Choose the Overcurrent Setting Resistor oo _40°C < T, <85°C 0.504 06 0606
0.5%
The overcurrent setting resistor, Rygp, can be determined by Equation 10. : Table 7-1. Resistor and Switching Frequency
GND RESISTOR (Rgf) SWITCHING
; % CONNECTIONS FREQUENCY
| 1 (Vin — Vour )* Vour 19R & (fsw)
QCP — % ROZX DS (on) (m ) VALUE (kQ) CONNECT TO kHz
Rrrip(kQ) = - 4 Table 7-3. Soft-Start and MODE Settings 0 GND 250
lrrip (HA) 10 MODE SELECTION ACTION SOFT-START TIME (ms Ryope (kQ
187 GND 300
07 39 619 GND 400
where 14 100
Auto Skip Pull down to GND = 5 DEEN e A
+ lirie is the TRIP pin sourcing current (10 pA) - s il VReR s
*  Rpson) is the thermally compensated on-time resistance value of the low-side MOSFET ' i WRED =
07 39 124 VREG 850
Use an Rps(ony value of 1.5 mQ for an overcurrent level of a\pprommately 30 A. Use an Rpgon) vValue of N P 14 100 0 VREG 570
. orce onnect to
1.7 mQ for overcurrent level of approximately 10 A. 28 200 core Desm
56 475 PEGATRON Title : VETADX1 18 AVD POWER
(1) Device enters FCCM after the PGOOD pin goes high when MODE is connected to PGOOD through PEGATRON CORP. Engineer:  rimmy chien
the resistor R, Size | Project Name Fov
MODE- A2 Endeavor X00
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TPS53355 Layout notes:
1. C82 should be placed near the device and R79 and C81 can be placed near the power stage

ME TA 0 v 8 AVD P OWER 2. Place resistors connected to TRIP and MODE pins as close to the device as possible. Use common GND via to connect them to ground

3. Place the VDD and VREG decoupling capacitors as close as possible to the device. Make sure GND vias are provided for each decoupling
capacitor and make the loop as small as possible.

4. Place the VIN decoupling capacitors as close to the VIN and PGND pins as possible to minimize the input AC current loop

5. All sensitive analog traces and components such as VFB, PGOOD, TRIP, MODE and RF should be placed away from high-voltage switching nodes
such as LLx, VBST to avoid coupling. Use internal layer(s) as ground plane(s) and shield feedback trace from power traces and components.

6. The power components (including input/output capacitors, inductor and TPS53355) must be placed on one side of the PCB (solder side).

At least one inner plane should be inserted, connected to ground, in order to shield and isolate the small signal traces from noisy power lines.
7,8,9,10,43,44,56,59,60,64]  12V_ATX
[ 1 N 7. The trace from these resistors to the VFB pin should be short and thin.

FERRITE BEAD 0603 26ohm 6A 8. The PCB trace defined as switch node, which connects the LL pins and high-voltage side of the inductor should be as short and wide as possible
L4501 9. Use separate vias or trace to connect LL node to snubber, boot strap capacitor and ripple injection resistor. Do not combine these connections
1 = 2
560
C4502 C4503
260hm | 47UFR5V | 47uF/25V
L4502
1= 2
560 =
FERRITE BEAD 0603 260hm 6A GND
1UF/6.3V
C4506
1|2
1
« —
R4502 GND
100KOHM
5%
U4501 TPS53355DQPR T Voltage level: 3.31V
2 18 META_0V8 AVD_VREG_5V0
VIN1 VREG |3
4| VIN2  PGOOD META 0V8_AVD_FB > META OV8 AVD PG [48] Isat: 32a VOUT (min): 0.7861V
VIN3 o Idc: 404 VOUT (typ): 0.7980V
Voltage level: 3.3V o - 6 | VIN4 1 ]L2 META_0V8_AVD_FB_R Isat: 24a R4517 L4503 DCR: 0.123 mohm VOUT (max): 0.8100V
R4503 R4504 4508 7 x:mg VFB I " ég;: é}A i 196KOhm 64nH  Size: 7.5 x 6.75 x 3 mn TOUT: 5.1A
: 8 mohm o
[44.48] META 1V8 AVD_PG 100KOHM 00hm 2 ||l 1 1 Voo Co4e0 - Size: 7.3x x 6.8 x 3 mn 1% o1
5% NM [ 1000PF/50V  R4505 C4509 _ T4500 VETA 0V8 AVD
- o 4.7UF/25V 23.2KOhm 0.022UF/25V—— | Iripple: 182/2 s , Pull low resistor TPC40 [40,45] _OV8_
= - Ipeak: (1 +5.1)/0.8 = 7.523 ? _ NM
GND Layout Note: Place 4U7 "Lasoo o o T
close to VDD 5 1 META_0V8_AVD SW " 0.82uH META 0V8_AVD_SW R i i i
VETA 0V8 AVD EN R s N/C ttg 0 CYNTEC/PCMCOB3T-R82MN
. _ 0V8 AVD_EN_| 2 C4510 C4511 C4512 C4513 T T - ”
48] META_AVD_OV8_EN EN L N N 100uF/4V 100uF/4V 100uF/4V 100uF/4V  ——C4531 * cP4s01 * CP4s02 * cP4503 * cPas0a
META _0V8 AVD_MODE 20 | oo o R4512 R4501 X5R/+/-20% X5R/+/-20% X5R/+/-20% X5R/+/-20% | 0.1UF/10V 470uF/2.5V 470uF/2.5V 470uF/2.5V 470uF/2.5V
Voltage level: 5.0V I mgmﬁg\\;gfﬁ\\;gf&glp 21| VOB e 20HM 100hm tx c0805_h53 | tx c0805_h53 | tx c0805_h53 | tx c0805_h53' o o o o
22 1%
— RF 2 y y T
o _ B - Z vesT 4 - _ gtxﬁr0603710157h24 _ %[
R4508 R4509 R4510 R4511 m m z - -
100KOHM > 00hm 00hm 91KOHM & S €4520 ‘)1' T [40,45] META OV87AVD
5% NM NM 2 O.1UFR5Y |2 >
- o o - Mode: Forced CCM i @ 2 A ) A
tss: 1.4ms > = > 3
IOCP: 21.875A — é m é \) — -
Fou: 500kHz GND [ > DS 5 * CP4505 +<:P4506 * CP4507 * cPas08 * CP4500
@ 2 £ [ 470uF/2 5V 470uF/2.5V 470uF/2.5V 470uF/2.5V 470uF/2 5V
EN Pull down resistor = UP TO 30A @ o o N ~ « N N
GND - > _ ©
R4513 S | o I
20hm - C4518 =
1% 14 2200PF/50V R4514 [40,45] META_0V8_AVD
RTRIP = [(22A-(1/2*0.82uH*500KHz) * (12V-3.3V)*3.3V/12V)*32*1.5]/10 «~ 5 33?mm
= 91K 0.5%
- | cas17 | cas15 | cas16 | cas21 | cas22 | cas23 C4524
L 1UF/25V 47UF/6.3V 47UF/6.3V 47UF/6.3V 47UF/6.3V 47UF/6.3V 47UF/B.3V
o] XBR/+-10% [ X5R/+/-20% | XBR/+/-20% | XBR/+/-20% | XBR/4+/-20% | XBR/+/-20% | XBR/4+/-20%
And the resistor divider value can be determined by Equation 16: ~ tx_c0603 t02 h39 tx_c0603 t02 h39 tx_c0603 t02 h39 tx_c0603 t02 h39 tx_c0603 t02 h39 tx_c0603_t02_h39
R4516 =
Ri= Your ~Vves o 10KOHM [40.45] META OV8_AVD
= v 0.5%
VFB _
C4525 | cas26 | cas27 | cases | cas29 C4530
= 47UF/6.3V 47UF/6.3V 47UF/6.3V 47UF/6.3V 47UF/6.3V 47UF/6.3V
GND | XBR/+/-20% | XBR/4+/-20% | XBR/+/-20% | XBR/4+/-20% | XBR/+/-20% X5R/+/-20%
= . tx_c0603_t02_h39 tx_c0603_t02_h39 tx_c0603_t02_h39 tx_c0603_t02_h39 tx_c0603_t02_h39 o 0603_t02_h39
5. Choose the Overcurrent Setting Resistor v Uit O it W v S Uiy S i
The overcurrent setting resistor, Ryrip, can be determined by Equation 10.
Vyes VFB regulation voltage CCM condition("! 0.6 A
| ) \ TaA=25°C 0.597 06 0603
1 (VIN = VO uT )X VO uT Vves VFB regulation voltage 0°C =T, =85"C 0.5952 0.6 06048 v
IOCP s %t x V. X 32 % RDS(on) (mQ) —40°C = T, = 85°C 0.594 06 0606
R {K Q) = SW . IN ;
TRIP lrrip (LA) (10) Table 7-1. Resistor and Switching Frequency
RESISTOR (Rgf) SWITCHING
Ei 300 CONNECTIONS FREQUENCY
(fsw)
: : : VALUE (kQ CONNECT TO
+ ltrip is the TRIP pin sourcing current (10 pA) () (kHz)
* Rpson) is the thermally compensated on-time resistance value of the low-side MOSFET 0 GND 250
Use an Rpson) Value of 1.5 mQ for an overcurrent level of a|ppr0)<|mately 30 A. Use an Rps(on) Value of 187 GND 300
1.7 mQ for overcurrent level of approximately 10 A. 619 GND 400
Table 7-3. Soft-Start and MODE Settings LOGIC THRESHOLD AND SETTING CONDITIONS OPEN n/a 500
MODE SELECTION ACTION SOFT-START TIME (ms) Ruooe (kQ) v; EN Voltage Enable 18 v
= ¢ , 866 VREG 650
0.7 39 Disable 0.6
14 100 len EN Input current Ven =5V 1.0 pA 309 VREG 750
Auto Skip Pull down to GND
28 200 124 VREG 850
56 475 6.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted) 0 VREG 970
07 39 MIN MAX UNIT
14 100 VIN (main supply) 1.5 15
Forced CCM(") Connect to PGOOD Yoo 4.5 s <Core Design>
28 200 Input voltage range VBST 4.5 28 v
VBST (with respect to LL) a.5 6.5 . « META DX1 0V8 AVD POWER
56 475 EN, TRIP, VFB, RF, MODE —o01 65 PEGAI RON Tltle .
L —1 22 -
] ) ) ) Output voltage range — v PEGATRON CORP. Engineer: " i
(1)  Device enters FCCM after the PGOOD pin goes high when MODE is connected to PGOOD through PSOOD. VRES o1 i , g Timmy Chien
; Size Project Name Rev
the resistor Ryope. c Endeavor X00
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SFP POWER

. VOUT (min): 3.2529V
FCCM MODE Isat: 3.7A Iripple: 0.91A VOUT (typ): 3.34V
IMAX: 3A Idc: 3.3A Ipeak: (0.91/2+1.3)/0.8 = 2.2A VOUT (max): 3.429V
FSW: 1.2MHz DCR: 80mohm IOUT: 1.3A
VEB: 591mv, 600mV, 609mv Size: 2.5 x 2.0 x 1.2 mm
tss(soft-start) : 1l.6ms [55] V_SFP_3V3
VENH: 1.15V, 1.19V, 1.25V
VENL: 0.90v, 1.00v, 1.10V L5602
V_SFP_3V3 SW 2 10O
[7,8,9,10,43,44,4559,60,64]  12V_ATX Fs02
[8,43,56,59,60,63]  3V3_BRD 20 TPC40
FERRITE BEAD 0603 260hm 6A CYNTEC/HTUG25201B-2R2MIR NM
260ohm
L5603
1 = 2 _ _ V_SFP_3V3_IN _ R5612
555 10KOhm Vour  Vinvax) — Vour
lo_p = x
| cse11 | cse12 | cs613 P-P V |_ f
0.1UF/50V 10uF/25V 10uF/25V %
o X7REr10% ([ X5R20% o] X5R120% ) V.SFP.3V3 PG [g] IN(MAX) 2] SW
tx_c0603_t02_h39 tx_c0603_t02_h39
R5613
= = = 100KOHM
GND GND GND 5% ”
NM o 7| cs614 | cs615 P-P
U5602 Pull low resistor ——22UF/16V ——22UF/16V ”PEAK = IO +
N sw |2 = R5614 o] X5R/+/-20% o] X5R/+/-20% 2
o |4 GND 137KOhm tx_c0805_t02_h57 tx_c0805_t02_h57
e
- . 51 en FB [ 1%
1 2 V_SFP_3V3 EN R e 1250 GND ] V_SFP_3V3 FB - GND GND
[48] V_SFP_3V3_EN P TPS563257DRLR =
R5615 "| cse16 GND «
Voltage level: 3.3V 00hm 0.1UF/50V R5616 .
o X7R+-10% 30KOHM <Core Design>
Reserve for RC delay NM 1%
= H BLANK
o - PEGATRON Title :
= PEGATRON CORP. Engineer:  yay chang
GND Size | Project Name Rev
A2 Endeavor 20
Date: Wednesday, July 31, 2024 Eheet 56 of 64
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POWER BOARD 5VO0

Isat:
Idc:
DCR:
Size:

2.15A

2.7 x 2.2 x 1.2 mm

VOUT (typ): 5V
Iripple: 1.1A VOUT (max): 5.1398V
Ipeak: (1.1/2+1)/0.8 = 1.94A I0UT: 1A

5V0_BRD [8,14,43,59,60]

VOUT (mi

n): 4.8637V

5V0_BRD_SW £5900 T e}
_BRD 1 2 i i 1
aelelefey 5900
2.2uH TPC40
[814.43.59.60]  SVO_BRD 1, 7| cs901 7| cs902 NM
o CYNTEC/PHT252018-2R2MS v
10KOh 22UF/16V 22UF/16V
1_R531 4 X5R/+/-20% X5R/+/-20%
[7.8,9,10,43,44,45,56,60,64]  12V_ATX 5> 5V0_BRD_PG [8,14.48,60] tx_c0805_t02_h57 tx_c0805_t02_h57
« Voltage level: 3.31V = =
FERRITE BEAD 0603 260hm 6A R5915 GND GND R
Eggg? U5900 19.6KOhm o
1 = 2 _ _ _ 5V0_BRD_IN 2 R5901
TOO VIN %g 4 Pull low resistor 220KOhm
5 6 =
~| cs903 ~| cs904 ~| cs905 hy BN e GND _
0.1UF/50V 10uF/25V 10uF/25V R5912 5V0 BRD FB
o X7Ru0% [ X5R20% o] X5R20% 200KOhm TPS563257DRLR — ~
tx_c0603_t02_h39 tx_c0603_t02_h39 1% GND
NM FCCM MODE R5902
= = = - IMAX: 3A 30KOHM
GND GND GND
1 2 5V0_BRD_EN
[7] HOT_SWAP_PG ), -
R5903 ~| cs908 ~
Voltage level: 4.5V 00hm 0.1UF/50V R5909 =
o X7RI+-10% 100KOHM GND
Reserve for RC delay NM 5%
= -] Nm —
GND
GND 6.3 Recommended Operating Conditions
e e e - . . Over operating free-air temperature range (unless otherwise noted)
LOGIC THRESHOLD MIN  NOM MAX| uNnIT
VenH EN threshold high level Rising enable threshold 1.15 1.19 125 V VIN 2 t7
FB, EN, PG -0.1 55
VenL EN threshold low level Falling disable threshold 0.90 1.00 1.10 v Pin voltage perres o TR,
Venuys EM hystersis Hysteresis 190 my sSw | -1 17
= BT " B SW (transient < 20 ns I -5 ) 18|
Ren EN pulldown resistor 2 MQ P | (transi ) = =
ouT
C
8,43,56,59,60,63]  3V3_BRD
R5904
10KOhm
8,14,43,59,60]  5V0_BRD FERRITE BEAD 0603 260hm 6A 1%
26ohm —
L5901
Y 1 =2 OCXO_IN S>> OCXO_3V3_PG [47]
560 o
~| cs909 ~| cs9t0 R5916
22UF/10V 22UF/10V 100KOHM
| 1x_c0603_t02_h39 | 1x_c0603_t02_h39 5% VOUT (min): 3.2385V
XB5R/+/-20% XB5R/+/-20% | nm vouT {eve): 33043y
= = 11 ; max) : 3.
GND GND ?Pu on resistor IOUT: 1500mW/3.3V=455mA 4
GND
R5913
OGXO_IN 1 2 0CXO_BIAS [47) V_OCXO_3V3
R U5901
2.20hm 3
C5911 ~ PG
ol 47uF/25V . ouT2 ;O ! (Tjsgm
= BIAS outt o 7| cset2 7| cset3 TPC40
GND OCXO EN 5| N a8 OCX0_FB 1UF/16Y 22UF/10V NM
58 R5905 X5R/+/-20%
Voltage level: 3.3V | 0cX0 85 7 | zz 3.57KOhm i tx_c0603_t02_h39
1 2 1% = =
[348.60] BUFFER 2V5 PG ) RY006  _ _ TPS74801DRCR | _ - GND GND . o -
00hm C5914 C5915 - | - 4 =3 = 1 - .
0.1UF/50V R5910 470PF/50V o Ven, 1 | Enable input high level | 11 5.5 v
| X7R/+/-10% < 100KOHM o . | 1
Reserve for RC delay NM 5% R5907 i
= A = 5. 0.o5ms = R Ven, LD_lEnabie input low level J_ | 0 ] 0.4 ¥ B
GND GND GND % '
GND -
. — 6.3 Recommended Operating Conditions
FN FuLL down resister GND over operating free-air temperature range (unless otherwise noted)
MIN NOM MAX uNIT
Vi Input supply voltage Vour ‘(‘JIDN? Vour + 0.3 5.5 v
CPLD POWER 3V3 ———
Voo [0 |SiAS mueel voneae VR V3 P
Vout Output voltage 0.8 3.3 W
I0UT: 30mA . - a -
[8.43,56,59,60,63]  3V3_BRD Vrer | Internal reference (Adj.) T, = +25°C 0.796 0.8 0.804 vV
[14,35,48] V_CPLD_3V3
Output voltage range Vin = 8V, lgyr = 1.5A VREF 3.6 \
1 2 1
Ao ez Vour ") 2.97V < Vgjas < 5.5V, .
00hm TPC40 Accuracy —2 iGS 2 /0
DYVN NM 50mA = lpyt = 1.5A
RY%9
00hm

PEG A I RON Title :BosRD svo0CXOCPLD
PEGATRON CORP. Engineer:  7immy chien
Size Project Name Rev
c Endeavor 20
: | | | Date: Wednesday, July 31, 2024 Eheel 59 of 64
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VOUT (typ): 3.34V
Isat: 2.6A Iripple: 0.91A ‘I’ggg “1\3?5)1; 3.429v
Idc: 2.5A Ipeak: (0.91/2+0.1)/0.8 = 0.7A : e
DCR: 98mohm
[7,8,9,10,43,44,4556,59,64]  12V_ATX Size: 2.7 % 2.2 x 1.2 mm 3V3 BRD  [8,43,56,59.60,63]
FERRITE BEAD 0603 260hm 6A L6005 T o
m 3V3 BRD_SW 1 2 1
L6003 B V3 BRD 6500 T6000
1= 2 . . 3V3 BRD_IN 8,43,56,59,60,63]  3V3_| 2.20H TPC40
°00 TATECH/AWP252012FW-2R2M N
| ce001 | c6002 | c6003
0.1UF/50V 10uF/25V 10uF/25V R6000 R6002
o X7RAF10% | X5R20% o X5R/20% 200KOhm 10KOhm b
tx_c0603_t02_h39 tx_c0603_t02_h39 1% 1%
NM
Gﬁ) Gﬁ) Gﬁ) >> 3V3_BRD_PG [43,48]
R6004 R6022
100KOHM 100KOHM
5% 5%
NM NM o C6022 €6023
U6000 Pull low resistor ——22UF/16V ——22UF/16V
= 1 s = R6020 X5R/+/-20% X5R/+/-20%
GND VIN P"GV 4 GND 137KOhm 1x_c0805_t02_h57 tx_c0805_t02_h57
51 en FB [ 1%
1 2 3V3_BRD_EN GND 1 3V3_BRD_FB ” GND
[8,14,4859] 5V0_BRD_PG > TPSSEATIOALR = "
R6001 | ce006 GND
Voltage level: 5.0V 00hm 0.1UF/50V ECO MODE R6021
o X7RA+/-10% TMAX: 3A 30KOHM
Reserve for RC delay NM 1% t—
GND -
GND
6.3 Recommended Operating Conditions
- - - - Over operating free-air temperature range (unless otherwise noted
P g P g9
LOGIC THRESHOLD MIN  NOM  MAX| UNIT
VenH EN threshold high level Rising enable threshold 1.16 1.19 1.25 Vv VIN & ik
v EN threshold low level Falli isable th Id 0.90 00 1.10 v SR . =
ENL threshold low leve alling disable thresho B 1. = Pin voltage GND o o v
VEnHYS EN hystersis Hysteresis 190 mV swW -1 17
O . SW (transient < 20 ns -5 18
Ren EN pulldown resistor 2 MQ . )
Output current lout 1] 3 A C|
D P L L P OWE R 3 U 3 [8,43,56,50,60,63]  3V3_BRD
[8,14,43,59,60] 5V0_BRD R6006
FERRITE BEAD 0603 260hm 6A 10KOhm
T m 1%
! DPLL 3v3 IN >> DPLL 3V3 PG [48,60]
| c6008 | c6009
22UF/10V 1UF/16V R6023 4
o] 1Cc0603 102 h39 | 100KOHM VOUT (min): 3.2385V
X5R/+/-20% 5% VOUT (typ): 3.3043V
= = NM VOUT (max): 3.3717V
GND GND Pull low resistor I0UT: 322mA
R6016 =
DPLL 3V3 IN_1 2 DPLL 3V3 BIAS GND [47] V_DPLL 3V3
U6001
2.20hm - 1 3
C6010 2 v PG
| 4.7uF/25V 4 s 8UT2 L 1 ! (Tbsom
= BIA uTi ~| ceot1 ~| ceo12 TPC40
GND DPLL 3V3 EN 5 DPLL 3V3 FB 1UFABY 22UF/10V NM
EN 58 FB8 R6008 N X5R/+/-20%
1 2 DPLL 3V3 SS 7 zZz 3.6KOHM tx_c0603_t02_h39
[848,59] BUFFER_2V5_PG ) N " ss [51o] 1% = =
00hm "| ceo14 TPS74801DRCR | | GND GND
Voltage level: 3.3V 0.1UF/50V R6005 | ce013 \al
o X7R/+/10% < 100KOHM 470PF/50V
Reserve for RC delay NM 5% o
= - R6009 B
GND — SS: 0.85ms = 1.15kOhm
= GND GND 1%
GND
EN Pull down resistor o o .
V Enable input high level 11 5.5
EN, HI
V Enable input low level 0 0.4
EN, LO
i -_ o
Vrer | Internal reference (Adj.) T;=+25°C 0.796 0.8 0.804 A
DPI I POWER ] \78 Output voltage range VN =5V, loyt = 1.5A VRer 3.6 %
[8,43,56,50,60,63]  3V3_BRD vV i
U Accuracy ™ 292V ZNigps = 50N, -2 0.5 2 %
= < i
[8,43,56,50,60,63]  3V3_BRD 50mA = IOUT =1.5A
FERRITE BEAD 0603 260hm 6A R6010
260hm 10KOhm
L6002 DPLL 1v8 IN 1% 6.3 Recommended Operating Conditions
1 %15 2 — over operating free-air temperature range (unless otherwise noted)
-1 ceots -1 ceots >> DPLL_1V8_PG  [9,48] o AT FaTe e R
22UF/10V 1uF/25V W, I Vout + Voo 4, V3
o] c0603°102 h39 | X5R/+/-10% R6024 vour (min): 1.76657 e Input supply voltage ~25  Vour+os 5.5
-20% VOUT (typ): 1.7951V W E i
[8.14.4359,60] 5V0_BRD TX5F§/+/ 20% == ;?/?KOHM VOUT (et ey En nable supply voltage Vi 5.5
GND GND NM I0UT: 520mA Vams 9 | BIAS supply voltage Voyr +Veg Veurs, oo "
R6003 Pull low resistor [47] V_DPLL 1V8 WouT Output voltage o8 33 v
1 2 DPLL_1V8 BIAS U6002 GND
1 3
2.20hm ~| ceot7 2| IN1 PG
1uF/25V IN2 o 10 10 A
o X5R/+/-10% 4| oins o 1 T6002
BIA uTi ~| ceots ~| ceo19 TPC40
= DPLL 1V8 EN 5 DPLL 1V8 FB 1UFABY 22UF/10V NM
GND EN z8 B R6011 N o X5R/+/-20%
DPLL _1V8 SS 7l zZz 3.57KOhm tx_c0603_t02_h39
1 2 1% = =
[860] DPLLIVI PG o TPS74801DRCR | _ GND GND
R6012 | c6020 C6021 —
00hm 0.1UF/50V R6014 470PF/50V .
o X7R/+/-10% 100KOHM <Core Design>
NM 5% R6013
Reserve for RC delay = 3 = s5: 0.85ms = 2.87KOhm PE(; AI RON Title : BoarosvapLL
GND GND GND 1% -
GND ) PEGATRON CORP. Engineer:  rjmmy chien
EN Pull down resistor GND Size Proiec1 Name Rev
A2 Endeavor 20
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BOARD 1V2 POWER (CFP2_Buffer Power level shift)

[8,43,56,59,60,63]

3V3_BRD FERRITE BEAD 0603 260hm 6A

VOUT (min): 1.1743V
VOUT (typ): 1.199V

VOUT (max): 1.2242V
IOUT: 100mA

[25,31,48] 1V2_BRD

260hm
T L6300 U6300A T
1 = 2 1V2 BRD_IN __ N out - ! 1 %300
—| 6300 —| ce301 3| anp %‘ s 2 1V2 BRD_FB o ~| ce302 | c6303 Nt
10uF/6.3V 10uF/6.3V ,‘ S R6302 0.01UF/25V 10uF/6.3V
R6301 | X6S/+/-20% | X6S/+/-20% = 1:8K0hm | X7R4A10% X6S/+/-20%
180K0hm T }: . E s 1% :?[ :L
NM = = EN = PG - GND GND
GND GND TPS74601PDRVR
[48] 1V2_BRD_EN > ! A 2 Lz BRD 2R F ? l ) R6303
Voltage level: 3.3 oo —Lgﬁioé/zsv R6300 jL = 843,66,59,60.63] 3V3_BRD j]gj’mhm
o] NM 100KOHM ©6305 GND o
Reserve for RC delay 1 5% - 1UF/16V o~ —
GND ~ = R6304 GND
= GND 100KOHM
GND 5%
EN Pull down resistor  Jesoos - 5> 1V2 BRD_PG [48]
F ?ﬁiﬁﬁ?ilj@?ﬁ:ﬁ R6306
TPS74601PDRVR 100KOHM
= 5%
GND ;Qﬂn Low resistor Vour =V X (1 + R{/ Ry)
GND . .
For this device, Vgg = 0.55 V.
¢ g 6.5 Electrical Characteristics
6.1 Absolute Maximum Ratings _ . . .
) . ‘ n at operating temperature range (T, = —40°C to 125°C), Viy = Vourmom + 0.9 V or 1.5 V (whichever is greater), loyr = 1 mA,
over operating free-air temperature range (Unless otherwise noted) Ven = Vin, @nd Cyy = Coyur = 1 pF, unless otherwise noted. All typical values at T, = 25°C.
MIN MAX UNIT PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Supp|y vo“age’ V|N _03 65 V VFB Feedback VOE{QQE TJ =297G 0.55 vV
Enable voltage, Vey 03 65 v _ - ERTN T
Powergond, 103 60 v Output accuracy ‘" —40°C < T; = +85°C —1% 1%
Rt : ' _40°C < T, < +125°C _15% 1.5%

Ve

EN pin high voltage

Venio)

EN pin low voltage

03] V

<Core Design>

PEGATRON Title -

PEGATRON CORP. Engineer:  7immy chien
Size Project Name Rev
c Endeavor 20
5 T 2 I

| | Date: Wednesday, July 31, 2024 JBheet 63 of 64
2 1




CFP2 3V3 POWER

Balance VINl & VIN2 _0729

Isat (t 50A VOUT (min): 3.2381V
Isa EtYP~;~ o VOUT (typ): 3.31V
rms yp.): .
| ced00 ce402 | cedo1 7| cea4z DCR (max.): 1.1 mohm Iripple: 6.3632 VOUT (max): 3.3836V
— 1UF/25V 0.1UF/25V : AN : IOUT: 20A {(32W/3.3V)*2pcs CFP2 module}
o] XBR/+/-20% o] XBR/+/-20% o] XBR/+/-10% X7R/+/-10% Size (max.): 10.3 x 11.5 x 5 mm Ipeak: (6.363/2+20)/0.8 = 28.977A
1x_c0805_t02_h57 1x_c0805_t02_h57
o1 [31,32] 3V3_CFP2
7,89,1043,44,455659,60,64]  12V_ATX  LERATE BEAD 0603 260hm 6A HE405 CYNTEC/PCME105T-R47MS TT,fégg
L6402 NM
3V3_CFP2_BOOT
Y 2obm 3L Vin1 BooT [ L Puote H ! 5502
1 3V3_CFP2_VIN 91N 2 Ce411 0.47uH | ce412 | c6403 | ce413 | ce404 | cea14 | ce405 | ce415 | Cce408 | ce407 | Cce408
= 0.1UF/50V 100UF/6.3V 100UF/6.3V 100UF/6.3V. 100UF/6.3V. 100UF/6.3V. 100UF/6.3V 100UF/6.3V 100UF/6. 100UF/6.3V ——100UF/6.3V.
B B X7R/+/-10% o tcc1206_h75 ([ 1206 h75 (| txc1206_h75 (| txc1206_h75 (| tx c1206_h75 (| tx c1206_h75 (| tx c1206_h75 (| tx c1206_h t c1206_h7g,| tx c1206_fy
C6416 Co444 C6409 C6410 NM
== 1UF/25V 0.1UF/25V 1
o] XBR/+/-20% o] XBR/+/-20% o XBR4+A10% ([ X7R/+-10% 3V3 CFP2 VCC 7 = 7/26 Follow FAE's suggestion, output 100uF*8
1 1 c0805_t02_h57 | tx_c0805_t02_h57 vee GND
| ce417 N sw -8 3V3_CFP2_SW
FERRITE BEAD 0603 260hm 6A 1UF/10V 3V3_CFP2_BODE 1 2 3V3 CFP2 FB P 1 2
= o] X5R/+/-10% R6400 7/26 Follow FAE's suggestion, CFF=SpF A K 3V3.CFP2 LOCAL P [32]
GND 10KOhm N R6401 00hm | ceass
= 1% R6402 100hm NM 0.1UF/25V Local sense close to C3210
GND _ ¥ 56.2KOHM 1% o X7R/+/-10%
3V3_CFP2_EN_R % R_BODE
[48] 3V3_CFP2 EN ) ! A 2 ———— L en ov h ;F/B,quh side ! A 2 — < 3V3_CFP2 LOCAL N [32]
Voltage level: 3.3V 00hm | ce419 00hm
0.1UF/50V 14 3V3 CFP2 FB NM
Reserve for RC delay [ X7RA+/-10% Voltage level: 3V FB o
NM 10
= [48] 3V3_CFP2_ PG <(- PG R6404 ] B <
GND 10KOhm — A 3V3_CFP2_REMOTE P  [32]
13 1% 00hm 7| cea4s
GOSNS ] RFB_Low side 0.1UF/25V Remote sense close to C3200
Check with TI for rigl valu o X7R/+/-10%
e e c e c e c e e ——- 3v3_CFF2_GOSNS 1 AT 2 < 3V3_CFP2 REMOTE N [32]
3V3_CFP2_SS
H —== 5 1ss AGND N 00hm
R6419
: 3v3 cFP2 ILiml 12 PGND_1 JP6400 00hm
T ILIM 4 5 NM
- . o
! 3V3_CFP2_MS -
] —— MSEL PGND_3 [© SHORT_PIN —
- o o ] L NM =
] C6420 1 = = GND
] 0.068UF/10V R6406 R6407 H L GND CFP2_GND
] o XTR/+/-10% 5.36KOhm 105KOHM TPS54KC23RZAR
1% 1%
H |
| - - H
! = = = ]
[} CFP2_GND CFP2_GND  CFP2_GND ]
L
134000 Table 6-3. MSEL Pin Selection
MSEL PIN
R o O e OPERATION MODE SWITCHING FREQUENCY
e RESISTANCE TO e RAMP
ILIM ILIM VALLEY Rannliie) UNDER LIGHT LOAD (fsw) (kHZ)'
_ 0 (SHORT) FCCM 800 RAMP4
4.99 FCCM 800 RAMP3
ILIM_VALLEY (A): 25A 7.50 FCCM 800 RAMP2
RILIM (KOHM): 5.36K =
| 10.5 FCCM 800 RAMP 1
QSFP 3V3 POWER s v ¢ vz o1
Isat (t 50A VOUT (min): 3.2381V
i i i Isa EtYP~;~ o VOUT (typ): 3.31V
ce421 C6422 C6443 C6445 rms yp.): .
= 1uF/25V 0.1UF/25V DCR (max.): 1.1 mohm Iripple: 6.363A VOUT (max): 3.3836V
o] X5R/+/-20% o XsRwr20% ([ X5R4F10% ([ X7RA-10% RN . y . IOUT: 17A {(7W/3.3V)*8pcs QSFP module}
1X_c0805_t02_h57 | bx c0805_t02_h57 Size (max.): 10.3 x 11.5 x 5 mm Ipeak: (6.363/2+17)/0.8 = 25.227A
4 [33,34] 3V3_QSFP
U6401 CYNTEC/PCMB105T-R47MS T6401
7,89,1043,44,455659,60,64]  12V_ATX  EERRITE BEAD 0603 260hm 6A TPC40
L6403 NM
3V3_QSFP_BOOT
Y 2ot 3L vin1 BooT [ e LUl H ! 5502
1= 2 3V3_QSFP_VIN 91N 2 C6424 0.47uH | ce425 | ce426 | ce427 | ce428 | ce436 7| Cce429 | Cce4a7 | Ce430 | Ce431 | Ce432
OO0 = 0.1UF/50V 100UF/6.3V. 100UF/6.3V 100UF/6.3V 100UF/6.3V 100UF/6.3V. 100UF/6.3V 100UF/6.3V 100UF/6.4V 100UF/6.3V ——100UF/6.3V.
B B X7R/+/-10% o] tcc1206_h75 ([ 1206 h75 (| txc1206_h75 (| tx c1206_h75 (| tx c1206_h75 (| tx c1206_h75 (| tx c1206_h75 (| tx c1206 K75 | tx c1206_h7g| tx c1206_h7"
C6433 C6423 Ce434 C6435 NM
260hm == 1uF/25V 0.1UF/25V 1
L6405 o] XBR/+/-20% o X5R+20% [ XBR/+/-10% X7R/+/-10% 3V3_QSFP_VCC 7 =
=2 1_c0805_t02_h57 1x_c0805_t02_h57 vee GND 7/26 Follow FAE's suggestion, output 100uF*8
i ~| ceass o ow L8 3V3_QSFP_SW
FERRITE BEAD 0603 260hm 6A 1UF/10V 3V3_QSFP_BODE 1 2 3V3_QSFP_FB P T 3
o] X5Ri+-10% R6408 7/26 Follow FAE's suggestion, CFF=5pF M K 3v3 QSFP_LOCAL P [34]
GND 10KOhm N R6409  R_BODE 00hm | ceadg
— 1% R6410 100hm NM 0.1UF/25V Local sense close to C3400
GND _ b 56.2KOHM 1% o X7R/+-10%
3V3_QSFP_EN R g %
[48] 3V3 QSFP_EN -t I — en ov ¢ 1% L2 K 33 QSFP_LOCAL N [34]
Voltage level: 3.3V 00hm ~| ce440 | RFB_High side 00hm
0.1UF/50V 14 3V3 QSFP_FB NM
Reserve for RC delay [ X7RA+/-10% Voltage level: 3V FB
L [48] 3V3_QSFP_PG (K- 10 fpg o 3 5
GND Re412 A K 3v3 QSFP_REMOTE P [34]
13 10KOhm 00hm | ce447
GOSNS 1% 0.1UF/25V Remote sense close to C3404
Check with TI for righ alue | RFB_Low side | X7R/+/-10%
3V3_QSFP_GOSNS 1 2
- - - - - - - - - - - - - - - - - - A K 3V3_QSFP_REMOTE_N [34]
sva asrpss ! o
H — +—21ss AGND . 00hm
] ! 00hm
H svaasP M 1 2], PGND_1 JP6401 NM
- : il -
! 3V3_QSFP_MSEL =
] — 1 MSEL PGND_3 [© f:‘f’ﬂtp'“ GND
] | ceaa1 « « ! = / —
] 0.068UF/10V R6414 R6415 ! GND QSFP_GND
] o XTRI+/-10% 5.36KOhm 10.5KOHM : TPS54KC23RZAR
H 1% 1%
] - - [}
] —_ LN L ]
] QSFP_GND QSFP_GND  QSFP_GND :
..-----------------------------_
134000 Table 6-3. MSEL Pin Selection
MSEL PIN
R o O e OPERATION MODE SWITCHING FREQUENCY <Core Design>
RESISTANCE TO e RAMP
ILIM ILIM VALLEY Rannliie) UNDER LIGHT LOAD (fsw) (kHZ)'
21 Titl « CFP2/QSFP Power
0 (SHORT) FCCM 800 RAMP4 e:
4.99 FCCM 800 RAMP3 Engineer: i i
ILIM_VALLEY (A): 25A PEGATRON CORP. g Timmy Chien
RILIM (KOHM): 5.36K 7.50 FCCMm 800 RAMP2 Size | Project Name Rev
| 10.5 FCCM 800 RAMP1 A2 Endeavor X00
Date: Wednesday, Jull Eheet 64 of 64

31,2024
1




