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vcec12

VCC12_IN o

2
=11
z

c12 4
—25V R15
2K

R17

Sw2
4
3

SLIDE SW—

Power ON/OFF Switch

I
_LC109 J_021 J_CZZ

16V 16V 16V
47u 47u 47u

vce12

vce12

R29
1K

D12
LEDB

VvCcC12

'Il 1 X\

Ramp Time
Tsoft-start = 1.1msec

System 3.3V, 6A
Switching Frequency = 700KHz

VCC3P3

5V /4A

Ramp Time = 2.4 msec
Switching Frequency : 1MHz

FREQ

RUN
INTVCC
MODE
TRACK/SS

VOUT 57 vees
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oou o7
[1ov 6v
B1

q_| vces
R36 0 Q
17
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FB

COoMP [—X R123

N
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N

B2 8.25K
C1 a5 X

c3 ——X

veet2 U1
1 , 5
c6 | 7 6 | VIN
47u 7| YN
28 VIN
R10 100K 3
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54 c2 |[22n 2| oes
INTVCC_3V:
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L R8 \ BRAK 3| .o
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R14 100K 3 P
INTVCC_1v8 —
. R133, i RV
5132 C124] |4.7n 2| oes
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3 PGND
e— 70 | PGND
- PGND
]; GND
15 GND
GND
78612

FB
4.7pF

1.8V /6A

Ramp Time
Tsoft-start = 2.2msec
Switching Frequency = 700KHz

20 c3 0.1u L1
BST 4' |_J _ II" VCC3P3
sws 2~~~ R28 0 Q
Swa 7443330330 [916 E1 1
Sw3 16V
sw2 100uF p7u
swi1 <RATED VOLTAGE>
Bias -2 R9 0 1T Ra7
pe -2
~
24 R7 M LED1
LEDB
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Pz
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Q

g7 |[20C128 |l01u L16  2.2uH vLc}Icws
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Sw3
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SW2 5 100uF 7u
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Bias 122 R139 0 1T
PG M2
866
1.8
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u2

LTM4624

GPIO_vCC

GPIO_VCC/1.1A

Ramp Time = 1.2 msec

oof~
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LT3080

c8 R1 150K d 3
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QSFP28 Port A Transceivers

SFP28A _TX p[3.0! 15

Ty s il I8
QSFP28A TX n[3..0] 15

[ ——SRR2Sa IX 0300

e QSEP28A RX p[3.0] 15
e QSFP28A RX n[3.0] 15

NOTE 1: Bypass Capacitors should be placed as close to the associated 20-pin
connector as possible.

NOTE 2: Assuming that the SFP RD 100-ohm termination on the Host Board FPGA
device will be implemented via the on-chip termination circuit.

NOTE 3: DC blocking capacitors are in the module for RX and TX.

NOTE 4: luH inductors should have a DC Resistance of less than 0.l-ohm.

VCC3P3 QSFP28A_VCC

L18 _mmym 1UH

QSFP28A Control Interface
QSFP28A

c193 c188 C196 c192
0.1u 22u 0.1u 22u
25V 63V 25V 63V
MOD SEL n 14
RST n_ 14 = = = =
SCL__14
SDA__14
LP_MODE 14
INTERRUPT n__14 QSFP28A_VCCT
QSFP28A_MOD PRS n T4
TS 1uH
c201 C205
0.1u 22u
26V 6.3V
QSFP28A_VCCR
120 1uH
c202 203
0.1u 22u
26V 6.3V
VCCIO_FMCP VeeaPs
crrel] otu_|), g7 oy
25V 26V
u24
9
—QSFR26A NMOD_SEL R VOCA VECB o0 E _ MOD_SEL_n
— e 5 1 18 COSTPPBARSTH
—CGSFPIBASOR R NI R
—QOSFP28A_LP_MODE == F-QSFP2BA TP WODE—
QSFP28A_INTERRUPT _n — E_QSFP28A_INTERRUPT n
W_‘_—%= E_QSFP28A_MOD_PRS _n
o
—j = <
OE GND
veeio_pmcp 0—R1%E 10K [

TXS0108ERGYR
~

VCC3P3

E_QSFP28A_MOD_SEL n
T E_QSFPZBA_RST_n
—F QSFPZBA_SCL
~E_QSFPZ8A_SDA

X _[P_MODE
~E_QSFP2BA_INTERRUPT 1
"~ E_QSFPZBA_MOD_PRS_n

0| 20| 0| 70[0| | 0

QSFP28A_VCCT
QSFP28A_VCCR

QSFP28A_VCC

QSFP28A_RX_p0

QSFP2EA_RX_n0

QSFP28A_RX_p1
\_RX_n

QSFP28A_RX_p2

A_RX_nZ

QSFP28A_RX_p3
Cn

E_QSFP28A_INTERRUPT_n
. ) PRS n

0
vee
VCCR
veeT
QSFP28A_TX pO
—OSFPRIA T R T——— TP RO1_P (15
= TDITN RDIN
QSFP28A_TX p1
—OSFPRA T o To2. P RD2_P |52
—= TD2N RD2 N
QSFP28A_TX p2
—OSFPEEATORT 94| D8 P RD3_P [
—= D3N RD3N
QSFP28A TX p3
—OSrPRAT ) D4 P RO4_P 22
Cn 5 2
TD4TN RDAN
28
E_QSFP28A MOD SELn__ 8 INTn (22
MOD_SELn  MOD_PRSn

E_QSFP28A_LP_MODE 31
LP_MODE GND

E_QSFP28A RST.n 9 GND

RSTn GND

E_QSFP28A_SCL 11 GND
TEQSFPBASDA 12| SCL GND

SDA GND

39
40| CAGE_GND CAGE_GND

CAGE_GND CAGE_GND
CAGE_GND CAGE_GND
45| CAGE_GND CAGE_GND

CAGE_GND CAGE_GND

CAGE_GND CAGE_GND
QSFP-28_AND_CAGE

/77
GND_CHAssIS

QSFP_CONNECTOR1

GND_CHASSIS
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QSFP28 Port B Transceivers

—> QSEP28B TX p[3.0l__15
—> QSEP28B TX n[3.0]__15

NOTE 1: Bypass Capacitors should be placed as close to the associated 20-pin

connector as possible.

NOTE 2: Assuming that the SFP RD 100-ohm termination on the Host Board FPGA
device will be implemented via the on-chip termination circuit.

NOTE 3: DC blocking capacitors are in the module for RX and TX.

NOTE 4: luH inductors should have a DC Resistance of less than 0.l-ohm.

(T —mQSER28B RX 30115 VCC3P3 QSFP28B_VCC
-——QSER2SB RX D30l 15 124 . 1uH T
G214 G210 G216 c217
0.1u 22u 0.1u 22u
QSFP28B Control Interface iy 2 Py 2
QSFP28B_MOD _SEL n 14
RSTn 14 = = = =
L 14
SDA 14
MODE 14
QSFP28B_INTERRUPT n__ 14 QSFP28B_VCCT
QSFP28B_MOD_PRS n__14
L7 1uH
C222 C233
0.1u 22u
25V 6.3V
QSFP28B_VCCR
125 1uH
C223 Ca24
0.1u 22u
25V 6.3V
VCCIO_FMCP VCC3P3
c206 | 0tu |, |—c2or} | 01w
25V 25V
2 —
9
QSFP28B_MOD_SEL T VOOA VOSBiR0  E _MOD_SEL n
~_QSFP28B_RST_n i 8 E_QSFP28B_RST_n
"~ QSFP28B_SCL i 7 E_QSFP28B_SCL
~_QSFP28B_SDA iy E_QSFP28B_SDA
_[P_MODE sy E_QSFP28B_LP_MODE
"~ QSFP28B_INTERRUPT_n — 4 —QSFP28B_INTERRUPT_n
~_QSFP28B_MOD_PRS_n i E_QSFP28B_MOD_PRS_n
e
7 —— =
OE GND
R217, 10K
VCCIO_FMCP TXSHTRNRGTR

E_QSFP28B_MOD_SEL _n

VCC3P3

X _LP_MODE
E_QSFPZ8B_INTERRUPT 1
T E_QSFP28B_MOD_PRS

zzEIzElEE

n

QSFP28B_VCCT

QSFP28B_VCCR

QSFP28B_VCC

J12
vee
VCCR
veeT
QSFP28B_TX_p0 36 17 QSFP28B_RX_p0
OSFPZBE TXn0 a7 ID1.P RD1_P [™7g QSFPZ8B_RX_n0
TDITN RD1_N
QSFP28B_TX p1 QSFP28B_RX_p1
- 3y 2P RD2_P |22 =t
= TD2_N RD2_N —
QSFP28B_TX_p2 QSFP28B_RX_p2
T S T3P RD3_P |4 OSFPoms RACHD
—= TD3 N RD3_N —
QSFP28B_TX_p3 QSFP28B_RX_p3
— 2 TD4_P RD4_P |25 5o
—= TD4 N RD4_N —
28 E_QSFP28B_INTERRUPT n
E_QSFP28B_MOD SEL n 8 INTn 757 _MOD_PRS n
MOD_SELn  MOD_PRSn
E_QSFP28B LP_MODE 31 1
LP_MODE GND %
E_QSFP28B_RST n 9 GND [77
RSTn GND |3
E_QSFP28B_SCL 1 GND g
2] scL GND |9
= = SDA GND g
GND [-5—
GND 55—
GND 55—
GND [-35—%
GND 35—
oo L
39 45 =
40 | CAGE_GND CAGE_GND [—zg—]
47| CAGE_GND CAGE_GND (47
CAGE_GND CAGE_GND [z5—%
45| CAGE_GND CAGE_GND [z5—¢
44| CAGE_GND CAGE_GND [5g
CAGE_GND CAGE_GND
QSFP28_AND_CAGE
[77
GND_CHASSIS
QSFP_CONNECTOR2
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Type-C Port

TYPE_C_VBUS
o
PD_VBUS
4 D43
-
30 ohm, 6A p
3
GSOT24C
Js
B9 VBUS 4 GND_1 [-a13
Ao VBUS 3 GND_2 (g7
t—A4| VBUS2 GND_3 [g73
VBUS_ 1 GND_4
TYPE C CC1_ 9 A5 B
g TYPE C CC2_ 9 B85 | CC!
cc2 SH
e . SH1 [5g
TYPE C USB.TP 1, ’I« 2 ™1 _TYPE_C_USB BP TBT TX0 p 6 A2 SH2 I"sp
/ | 7 ;N Eg; TBT X0 n 6 A3 | 1XI* SHS I"SH 4
PESDSVOH1BSF | { PESDS5VOH1B$F ™t SH4
| D17 | i DB6 j TBT TX1 p 6 B2
TYPE_C_USB_TN _ 4 ’H" 2 A TYPE_C_USB_BN Eg;:mr TX1 n 6 B3 | 12
PESRSVOH1BS| PESDSVOHTBSF TBT RX0p 6 B11
D15 D16 28 TBT RXOn_6 810 | RX1*
TYPE_C_CC1 1 % 2 2 1_TYPE C SBU1 RX1-
TBTRX1p 6 A11
PESD5VOH1BSF PESD5VOH1BSF %E TBT RXIn_6 Af0_| RX2+
D13 DB1 Rx2-
TYPE_C_CC2 1 2 2 1_TYPE C_SBU2 CAD Note: Differential route
TYPE C SBUT 9 A8
PESD5VOH1BSF PESDS5VOH1BSF § TYPE C SBUZ_© B8 gggl
TYPE C USB BP9 86
g TYPE C USB BN _9 87 | D*.B6
D-B7
TYPE C USB TP 9 A6
é TYPE C USB TN 9 AT Bfff

USB-PD_TYPE-C_21

TYPE_C_VBUS
C175 C137 C174 C155 C136 C135
25V 25V 25V 25V 25V 25V
0.1u 0.1u 0.01u 0.01u 0.01u 0.01u

T Dag
TBT_RX0_p 1/ N2 TBT_RX1_p
PESDSVOH1BSF}
i D45 |
TBT_RXO_n 4 2 TBT_RX1_n
PESDS)OHIBEF
DB
TBT_TXO_p 1/ 2 TBT TX1_p
PESDSVOH1BSF
| DB3 |
TBT_TXO_n 1, 2 »K TBTTX1_n
PESRSVOHIBSF PESDSVOH1BSF
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USB A-TYPE

Alpine Ridge 4C - TBT, USB2

Sink Port 0

Sink Port 1

re

Source Po

DP

DPSNK0_MLO_P
DPSNKO_MLO_N

DPSNKO_ML1_P
DPSNKO_ML1_N

DPSNKO_ML2_P
DPSNKO_ML2_N

DPSNKO_ML3_P
DPSNKO_ML3_N

DPSNKO_AUX_P
DPSNKO_AUX_N

DPSNKO_HPD

DPSNKO_DDC_CLK
DPSNKO0_DDC_DATA

DPSNK1_ML0_P
DPSNK1_MLO_N

DPSNK1_ML1_P
DPSNK1_ML1_N

DPSNK1_ML2_P
DPSNK1_ML2_N

DPSNK1_ML3_P
DPSNK1_ML3_N

DPSNK1_AUX_P
DPSNK1_AUX_N

DPSNK1_HPD
DPSNK1_DDC_CLK
DPSNK1_DDC_DATA
DPSNK_RBIAS

DPSRC_MLO_P
DPSRC_MLO_N

DPSRC_ML1_P
DPSRC_ML1_N

DPSRC_ML2_P
DPSRC_ML2_N

DPSRC_ML3_P
DPSRC_ML3_N

DPSRC_AUX_P
DPSRC_AUX_N

DPSRC_HPD
DPSRC_RBIAS

11
11
13
13
Y11
11
AA2 R93 100K
Y5 R175, A 100K
Ra R1B4N" " AT00K
15 )
15
17
17
19
19
21
21
Y12
W12
Y6 R174, 00K
Y8 R176 00K
Na RI7Z 00K
Y18 NN

U18E
o _| TBTPORTS
TBT. Rxoz 5 A21 | PA_RX0_P —
| PA_RX0_N
TBT TXO p 5 C74 || 022y A19
§E TBT TX0 n_5 C75__|[_0.22u | B19 | gf\qég{
| - -
TR R 8ig) PARXIP
L PA_RXT_N -
TBT TX1 p 5 c154 || 022u  AM7 5
§E TBT TX1n 5 C153 022u BT | PA-TX-R S
TBT DPSRC AUX p cta2 || odu  Yi5|_
éa TBT_DPSRC_AUX n a1 [ 0du_ || W15 g}gggs%ﬁg?z
1l  DPSRC_AUX |
TBT USB DP9 R164 0 E£20
TBT USB DM__ 9 R165 0 D20 ﬁHSE?B{
TBT ACE LSTX 9 A5
TBT ACE LSRX_O 1 A4 §H§E§
DG PA DPSRC HPD - - I S e,
R8T A\ ATM
'|| 1122 133“ H,—19 PA_USB2_RBIAS
Q%: PB_RX0_P
PB_RX0_N
Q& PB_TX0_P
TBT_USB DP__ R158 DM 0 PB_TXO_N
VCCes u_vces BT_USB_DM wﬂm-
7
R64 USB_UBII_DP % PB_RX1_P
USB_UBIT_DM PB_RX1_N .
% PB_TX1_P &
u_vces PB_TX1_N £
o
- USB_UBII_DM vﬁ’é— PB_DPSRC_AUX_P
OB PB_DPSRC_AUX_N
R159 0 E19
PB_USB2_D_P
| ca9| cae R160 0 D19 | PB-1e8s N
10u 10u
R88 M B4
R86 iM__B5 | PB_LSTX
RI0B 100K G2 | PB_LSRX
PB_DPSRC_HPD
-I|| R163 49 F19 | op g2 ReIAS
+/- 1%
u15
usBUBILDOP 5| ool oy vecs
NC _% Alpine_Ridge_Device
4 3 USB_UBI_DM
'I| GND 101
TPD2EOOTDRLR u_vees
cag | c52
0.1u 0.1u
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Alpine Ridge 4C - PCle & GND

PCle Transceiver ( FPGA side view)

e i

p[3.0] 15

g PCIE_RX

> AR _PCIE_REFCLK P

PCIE_RX

PCIE_RX_p1

_p0
“RXn0 C71 [ 0.22u
|

PCIE_RX_p2
._RX_N.

PCIE_RX_nT_C69

C67.

PCIE_RX_p3

N3 _C65

e DG PCle RST n

AR_PCIE_REFCLK P

16 AR_PCIE_REFCLK_N

16

AR _PCIE_REFCLK N
|

AR_VCC3P3

uU18B

PCIE_TX0_P
PCIE_TX0_N

PCIE_TX1_P
PCIE_TX1_N

PCIE_TX2_P
PCIE_TX2_N

PCIE_TX3_P
PCIE_TX3_N

PERST_N
REFCLK_100_IN_P

REFCLK_100_IN_N

PCIE_TX_p0
ni

PCIE_TX_p1
= TX_n1

PCIE_TX_p2
n.

PCIE_TX_p3 AR_VCC3P3
n.

AC5 DG_PCIE_CLKREQ# R90

R171

R187,. A A3.32K |I' Alpine_Ridge_Device

+/-
1%

PCle
RBIAS

10K

3.01K

'\/\/—_I-_

Alpine Ridge

u18D

~ GND Symbol

Alpine_Ridge Device

fo vss_ana

VSS_ANA
Ao vss_aNA
ATA| VSS_ANA
VSS_ANA

e Vss_ANA
VSS_ANA

20| vss_aNA
56| VSS_ANA
58 VSS_ANA
510] VSS_ANA
B15| VSS_ANA
514 | VSS_ANA
576 VSS_ANA
VSS_ANA

518 | vss-ana
555 | VSS_ANA
55| VSS_ANA
D5 | VSS_ANA
571 ] VSS_ANA
D72 | VSS_ANA
D75 VSS_ANA
575 VSS_ANA
D76 VSS_ANA
578 VSS_ANA
5| VSS_ANA
Eo| VSS_ANA
E11] VSS_ANA
5| VSS_ANA
£16 | VSS_ANA
£25| VSS_ANA
E55 | VSS_ANA
£ VSS_ANA
F76| VSS_ANA
20| VSS_ANA
G2 | VSS_ANA
G55 ] VSS_ANA
7| VSS_ANA
o VSS_ANA
VSS_ANA

H1Z | vssana
75| VSS_ANA
76| VSS_ANA
20| VSS_ANA
55| VSS_ANA
Tig| VSS_ANA
o VSS_ANA
720 VSS_ANA
o3| VSS_ANA
Jo5| VSS_ANA
K| VSS_ANA
R’ | VSS_ANA
15| VSS_ANA
56 VSS_ANA
55 VSS_ANA
55 VSS_ANA
S| VSS_ANA
VSS_ANA

GND
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AR

AR - MISC

DG_PEWAKE_n_FMCP

of

U18A
G AB: u1 9 DG 12C MASTER DATA
(—}-DGEED 9 |
I DG EE DO_ 0 ACA EE,BIO GPIO_0_I2C_DATA HW
DG EE CSA_ 0 AC . U2 9 DG 12C MASTER CLK - -
S et ek s ABaq EECCs N |2 GPIO_1_I2C_CLK Pull-Up/Pull-Down AR _VCC3P3
NS EE_CLK O ¢ Vi DG EE WP#
DG_JTAG_TDI Y4 05 & GPIO_2_EE_WP DG_EE_CS#
DG_JTAG_TVS V4 mls D I GPIO 3 TMU CLK ouT | Y2 DG_TMU_CLK OUT T DGEEDO |
DG_JTAG_TCK T4 _O_ | - DG EE WPF |
25MHz, wa | TCK g O m - ~DGEEHOLDF
30ppm DO ° U)|g |GPIO_4_PCIE_DEVICE RST_1_N —
9% AN_XTAL_25M_XI D22 — DG_I2C_MASTER_DATA
XTAL_25_IN s () |GPIO_5_PCIE_DEVICE_RST_2_N DG_2C_MASTER _CIK
R79 0 AN_XTAL_25M_XO D23 | DG_PA_PPS_INT#
v XTAL_25_OUT GPIO_6_PCIE_DEVICE_RST_3_N It DG PEPPS INTF
3 DG RST#
AN_RSENSE J6 GPIO_7
o] 25MHz | ce4 AN_RBIAS HE AA1_DG_GPIO_8
%0 1-30ppm ——20p RBIAS GPIO_8_SRC0_CFG1 DG _FORCE PWR
+1- 5% J4 9 DG PA PPS INT#
50V AN_ThermaDA1 Y75l p—— POC_GPIO_0_PA_PPS_INT_N | Shared Pad
i i AN _ThermaDAZ — AB23 | DG_PB_PPS_INT#
Capacitor Capacitor e AR THERMDA2 POC_GPIO_1_PB_PPS_INT_N =2 — DG_TMU_CLK_OUT
75| TEST_EDM | pe DG_GPIO_8
'N15 | FUSE_VQPS_64 POC_GPIO_2 DG PM 30 EN |
I | FUSE_vaPs_128 H4 _DG_FORCE_PWR " DG PV SBEN ]
PW_VCC3v3_LC c23 o POC_GPIO_3_FORCE_PWR = = T DG_TEST_PWR GOOD_|
- - I"C22 | MONDC_CIO_0 2 = DG_PEWAKE_n TDGTESTEN
+C22 | 1IONDC_CIO 1 g2 08 POC_GPIO_4_WAKE_N |2 R104 0 = = —
a [s]
DG_PM_S0_EN
% MONDC_SVR & POC_GPIO_5_PM_SO_EN |22 Reg 0 —
i Nvis| MONDC_DPSNK_0 DG_PM_S3_EN
ng Silk: 4!.-87 MONDC_DPSNK_1 POC_GPIO_6_PM_S3_EN [ R102 0 —
"AR t—— MONDC_DPSRC AB5 DG_TEST PWR_GOOD .
JTAG" 11 A2 TEST_PWR_GOOD f———— Pin H6
DG_JTAG_TDI B23 | ATEST.P E1 DG _TESTEN
=t |y e .
DG_JTAG_TCK k] _ AN_RBIAS o
DG JTAG TO0 3 V18] pCiE ATEST ReseT_N pEE g DG RST# 1 = J
>_| 0 Alpine_Ridge_Device AN_RSENSE "--.__ AR "
L <PCB Assembly> Pin J6 RBIAS
VCCIO_FMCP AR_VCC3P3
o
C94
0.1u
R117 § R118 R115
10K 10K 10K
T w2
8
GND EN [
DG_PM_S0_EN_FMCP Vref_A Vref B 5 DG_PM_S0_EN
—PM_S3_EN_FMCP ﬁ; g; 5 DG_PM_S3_EN
= 'FCASI050GER 8Mbit Flash (Mutual for AR and ACE)
VCCIO_FMCP AR_VCC3P3
o
AR_VCC3P3
crr 0.1u
. 25V
R92 DG PEWAKE n FMCP__ 14
10K — u20
= DG PM SO EN FMCP 14 DG_EE_Cs# = voo |8 —
u21 DG_PM_S3_EN_FMCP__14 DG_EE_DO 7~ DG_EE_HOLD# = T ——
8 % DG_PM_S0_EN__10 DG_EE_WP# DO HOLD Pe DG EECIK Nopmiarmas: — Toraio.
GND EN = WP CLK #5—pG EE DT e
Vref_A Vref B t——{ GND DI —
./ B[6 DG_PEWAKE_n .
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Disable Sinking from Type-C?

L1~
VCC3P3 O s OPD_VCC3P3
L3
vees o e oPD_VCC5
R78 o
Port Controller - TPS65983
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Alpine Ridge 4C - Power Supply

Alpine Ridge - VCC Symbol
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