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REVISION HISTORY:

REV DATE NOTE
B 2017.09 Page 7: Change BTN1~4 pin definition
Page 9: Change R296 pull up to +3.3V power rail.
ADD B3
DEL L1

Page 10: Change Q7 to NC7SZ125M5X installed.
Change Q8 to 2N7002 installed.

Page 11: ADD C125
Change U9 PIN30 to PULL HI 1.8V
Change U9 PIN29 to OTG_STP
Change U11 PIN30 pill down
Change U11 PIN18 pill down

Page 12: Add pull up resistor for JTAG signal
Change JTAG power name
ADD R316~319
Change U12 PIN38,39 net name

Page 14: Change R232 PIN1 net name

Page 19: Modify JTAG POWER name for MAIN Power Select
Change R292 to 100K
Change C210 to 22uF/25V

Page 8: JA4_P, JA4_N LINK TO RPI_IDE PIN3,5
RPI_IDE PIN12,16 SWAP PIN27,28

Page 15: SOC PIN : V5 MODIFY NET NAME TO AU_RESET
SOC PIN : U5 MODIFY NET NAME TO AU_MCLK_R

Page 11: DEL C84,0SC2
ADD R312
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al_ A1 B3 SLEEVE SLEEVE 2 T
= AVCCaVat VDD SLEEVE FRONT L LINE1 R C_B12 5 120 100MHz 0.6A, LINE1 R I LINE_IN
AGND B2l oA onos 142 HPEN T I MIC + HP & C2fos 1
ce6 | c103 | c87 | C85 cton t
0.1uF == 0.1uF | TS3AZZ6AEVFFR 3 100pF= 100pF v
v | eV rass v = Tul Corporation
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FT2232H UART RX R185,,, 0 UART RXD OUT
W

FT2232H UART TX

>> UART_RXD_OUT 10

vCeava
R186 \y—0_UART TXD IN > UART_TXD_IN 10 -
vCeava VCC3VavP
i3 B8 80 Ohm 100MHz
L R315 L+ R313 L R300 <+ R34
% 1 UART RID QU S oak T o4k T o4k T o4
2 UARTIXDIN " " " "
5% 5% 5% 5% tms . css | cse | cs7 | css
DO _USB/TDI FPGA T 4TUF T 0quF T 4.7UF F 0.1uF
TDO_USB/TDI_FPGA 9
PH_2x1V_2.54mm /X DI USB/TDO FPGA 101 USBADOFPOA 9 1V | gy | 18V | ey
VCC1V8_FT2232
VBUS J8
" veus
c66
10uF 6 c59 c60 | co1
6.3V 7 | SHLD1 3 USB DPR189 0 UsBD+ 0.1uF 0.1uF F 0.1uF
SHLD2 D_P U8B DRI 0 UsED—
8 2 __USB DNR190 0__USBD! P v | 1ev
5 SHLD3 DN [ W
1 o s FT2232HL, QFN-64 L™ L™ L
- L Rigr g1 SHLDS ) ) )
E SHLDE D |4 UsB ID
5
_,__ GND VCC1V8_FT2232 vCeava
= = CON_USB_MICRO_AB VCC3V3VP VCC3v3
c62 | c63 | ce4 | ces
0.1UF = 0.1uF 5 0.1uF 5 0.1uF
16V 16V 16V 16V
LEbe Ty vz o SR Q[ S L — :|—=
il EEDATA 3 > CNm oo ’ ’ ’ ’
D 3 Lyd 5883
VCC3v3 VCC3V3_FT2232 g5 5%  00QQ
coo 9898° FT2232 TCK R cK
>35> 222> ppBUSO M TEPoA
F12232_TDI R317 y»y 0 TDO_USB/TDI_FPGA
50 ADBUS1 FT2232 TDO R318 ""~__0TDI USB/TDO FPGA
VREGIN ADBUS2 PPN Ratg W T
Co28 ADBUS3
4 TaE P ADBUS4
16y VCC1V8_FT2232 T30 | VREGOUT ADBUS5
16V ADBUS6
vCeava 47uF
= = oy ADBUS7
= 26
R200 | R201 | R202 22232? 27
10K 2 10k g 0K UsBD. . AcBUS2 |25
gecs | e | ™ T % e r—y Y ACBUSS |50
Secik —==—10p ACBUS4 |55
e ACBUS5
EEDO 33
JILR192,,0 12K 1% 6 ACBUS6 734
R193 VIR 1% 74 | REF ACBUST
14 EN_MAIN < RESET#
EEDATAR203,,, 2.2K1% EEDO 38 FT2232H UART TX
EEDATAR203 \y 2.2K1% EEDO BDBUSO |35 FT5555 UART RX VCC3V3  VCCav3
BDBUST |30 T T
BDBUS2 |71
EECS 63 BDBUSS §73
EECLK 62 | EECS BDBUS4 §74 L R187 L R188
VBUS EECATA 61 ] EECLK BDBUSS |45 s RO s RO
EEDATA BDBUS6 |32 5% 5%
BDBUS7
D7 <
BCBUSO |2 VBUS )
USBDP 14,5 s BCBUST -2 — ™ SO o1
BCBUS? f25—
USBDN 2 X1 R194 ), O 2 54 FT2232H LED RX M > SML-010-L
_ —X RBEWo— =2
DN ne |2 0scl BCBUSS |5 Fr2232H LED 1X ~
BCBUS4 o
UsBID 3 4 57
—=—D GND Yo R195. . 0 3 BCBUSS 25— o
—X2 Ri%wu0 3 R
0seo el R196 FT2232H LED_RX
E———v = FT2232H LED TX
3 rest 2 5N828858 PWREN# |52 =
R199 2 Z 22222222  susPeND#
0 o < 0000VVVOO
X1___R198 ,,\ 20M/X5% X2 FIZ o
Y1
12MHz_10pF =
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10
10
10
10

10

10 SPI_CS <<SP' cs

D8
ESD5V3U1U-02LRH

R212,,, 4.7K 5% SPI CS
W

A c TMS JTAG
MS JTAG _R204,,, 100 ™S
M o ™S 8
SPI_DQO/MODE3 DI JTAG__R205 " 100 TDO USB/TDI FPGA D9
SPI_DQOMODES <& DO _JTAG _R206 v 100 TDI_USB/TDO FPGA ¥B.%L§%%%'{§§2 H ESD5V3U1U-02LRH
SPLDQIMODE1 ((SPLDQUMODE! 4 CK_JTAG _R207,"100 TCK 128 . c TDI JTAG
D10
SPIDQ2IMODE2 ((SPLDA2IMODE? PH_4x1V_2.54mm /X (L
SPIDQ3IMODED ((SPLDAIMODE » A c TDO JTAG
SPLSCIUMODE4 ((-SE-SCIMODEL % ; coavs ESDSV?L]‘:U-OZLRH
[i c TCK JTAG
PH_2x1V_2.54mm /X
R210 R211 CR7
A c
VCC3V3———W—1 ||. VCC3V3}—
)
22 22 SML-010-L cro
XADC1V8 C73 , 0.1uF_16V XADCGND 10/“ 10/“ ~010- 0.1uF!
it b 3
VP O C72 ,0.1uF 16V VN O 1ev
i DONE 0
U15A
vCeava
'|| M9 | bxp_o CONFIG T™MS_0 J6 ™S
M10 | bxn_o TCK_O F9 TCK
™0 [(G6 _TDO USBITDI FPGA
™00 [F6 TDI USBITDO FPGA
XADCVREF c71 L9 | VReFP_O
0.1uF K10 VREFN_O
XADCGND | 16 poNEo | R11 DONE 0
PROGRAM_B_0 | L6 PROGRAM B
4 XADC V Py R214 0 140 1% VP O K9 | vpo
A
4 XADC_V_Ng R215 140 1% VN O L10 | wN_o im0 | R10 INT B 0 R216 y 47K5% _\ocavs
M6 CFGBVS_0
vecava—Me | X
PROG1
RSVDvCC3 N6 COMMON
RsvDvcez | R6 PTA-142 _|
XADC1VE! J9 | vccapc o RsvDvcel | 16
XADCGND-|“ J10| GNDADC_0 RSVDGND [ F10
XC7Z020-TCLGA00C

COMMON

vCeava
L R208 & R209
14 T O47KIXT 12KIX
NC el 5% 1%
NC NC2
NC scL |
GND SDA CRYPTO SDAL 5% cRYPTO_SDA
SHAZ0AA-SSHCZT /X
uie
Uio
SPI_DQ3/MODEO ;I oS
3 | YCC 6 SPI SCK/MODE4
2 REST SCK{95—SpI DQOMODES
S{ONUsifry
S DONU Vo fHg
A RFU NC 55
CS DNUJ
SPI DQU/MODET__ 84 <5 pyy _g) |||
vss '
o SPI_DQ2/MODEZ
S25FL128SAGMF100
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U15E

DDR PORT 502

PS_DDR_DQ31_502 V3
DDR3 VREF P6 | Ps_DDR_VREF1_502 PS_DDR_DQ30_502 V2
- H6 | Ps_DDR_VREF0_502 PS_DDR_DQ29_502 W3
WEM ADD[15. ) PS_DDR_DQ28_502 Y2
e MEM_ADDI[15. PS_DDR_DQ27_502 Y4
13 MEM_ADD[15..0] << N_MEI F4 | Ps_DDR A14_502 PS_DDR_DQ26_502 W1
N__ME| D4 | Ps_DDR_A13_502 PS_DDR_DQ25_502 Y3
N__ME| E4 | Ps_DDR_A12_502 PS_DDR_DQ24_502 Vi
N_ME| G4 | Ps_DDR_A11_502 PS_DDR_DQ23_502 U3
N_ME| F5 | Ps_DDR_A10_502 PS_DDR_DQ22_502 U2
N__ME| J4 | Ps_DDR_A9_502 PS_DDR_DQ21_502 U4
N__ME| K1 | Ps_DDR_A8_502 PS_DDR_DQ20_502 T4
N__ME| K4 | Ps_DDR_A7_502 PS_DDR_DQ19_502 R1
N__ME| L4 | Ps_DDR_A6_502 PS_DDR_DQ18_502 R3
N__ME| L1 | PS_DDR_A5_502 PS_DDR_DQ17_502 P3
N_ME| PS_DDR_A4_502 PS_DDR_DQ16_502 P1 DDR3 D[15..0 5> DDR3_D[15.0] 13
N__ME| PS_DDR_A3_502 PS_DDR_DQ15_502 J1 L
N__ME| PS_DDR_A2_502 PS_DDR_DQ14_502 H1 4
N_ME| PS_DDR_A1_502 PS_DDR_DQ13_502 H2
N\_ME| PS_DDR_A0_502 PS_DDR_DQ12_502 J3
PS_DDR_DQ11_502 H3
PS_DDR_DQ10_502 | G3
PS_DDR_DQ9_502 E
13 MEM_BANKI2.0] <& MEM_BANK2 J5 | PS_DDR_BA2_502 PS_DDR_DQ8_502 E:
MEM_BANK1 R4 | Pps_DDR_BA1_502 PS_DDR_DQ7_502 E
MEM_BANKO L5 | Ps_DDR_BA0_502 PS_DDR_DQ6_502 C
PS_DDR_DQ5_502 D
PS_DDR_DQ4_502
PS_DDR_DQ3_502 A4
13 MEM RESET# B4 | Ps_DDR_DRST_B_502 PS_DDR_DQ2_502 A;
13 MEM RAS# P4 | Ps_DDR_RAS_B_502 PS_DDR_DQ1_502 B!
13 MEM CASH P5 | PS_DDR_CAS_B_502 PS_DDR_DQO_502 C
13 MEM_MAO_CS_LO : PS_DDR_CS_B_502
13 MEM WE# PS_DDR_WE_B_502
PS_DDR_DM3 502 | Y1
PS_DDR_DM2 502 | T1
13 MEM MAO CKEO N3 | Ps_DDR_CKE_502 PS_DDR_DM1_502 3 MEM_DM1 MEM DM1 13
13 MEM CLKO P L2 | PS_DDR_CKP_502 PS_DDR_DMO0_502 A MEM_DMO gg MEM_DMO 13
13 MEM OLKO N T M2 | PS_DDR_CKN_502 =
R218,,, 80.6 1% PS_DDR_DQS_P3_502 W5
N5 | Ps_DDR_ODT_502 PS_DDR_DQS_N3_502 W4
13 MEM_MAO_ODTO <K PS_DDR_DQS_P2_502 R2
PS_DDR_DQS_N2_502 T2
PS_DDR_DQS_P1_502 G2
| R219,,, 80.6 1% _ DDR VRP H5 | Ps_DDR_VRP_502 PS_DDR_DQS_N1_502 F2 MEEM*DDSSS;*S E
vcc1v! R220 ' 80.6 1% ___DDR VRN G5 | Ps_DDR_VRN_502 PS_DDR_DQS_P0_502 c2 MEM DQSO P 13
PS_DDR_DQS_N0_502 B2 MEM DQSO N 13
XC7Z020-1CLG400C
R225 20K SPI_SCLK FB/VCFG1
COMMON veesvs 1%
VCC3Vv3
R224
1K
1%
R226 20K SPI_DQ3/MODEOQ VCC3Vv3
g = o ° W,
v . R229 20K SPI_DQ2/MODE2 JTAG_JP1
PH_4x1V_2.54mm R233 3
1K 4
VCC3v3 1%
PH_4x1V_2.54mm
) _Il R227 ,\p 1K 1% R228 20K _SPI_DQO/MODE3
VCC1V8 C75 VCC3v3 w W,
0.1uF R231 1K 1% R232 20K SPI_SCK/MODE4
16V 1%
< R235 >1—'
T 10K
9
% PS_RST 3
R239 VCC3v3
= 200
1% ,
? ig'g g,,j" PS_CLK 10
7 220 ETH_CLK 5
B 121£E5-50.0000
4 SRST1 1
3 VCC1V5 VCCive )
comMmoN
PTA-142 < R237 DDR3_VREF < R238 VREFOV9
T 1K T 1K
1% 1%
C79 C80 C83
< R240 == 0.01uF < R241 0.1uF == = 0.01u
T 1K 25V T 1K 1ev. 25V
1% 1%

U15G
Bank 501 Ps_sRST_B_501 | B10 PS RST
PS_MIO_VREF_501 | E11 VREF0V9
PS_MI016_501 | A19 H TXCK
Ps_mI017_501 | E14 H _TXDO g:’%gg 55
PS_MIO18_501 B18 H D ETH_TXD1 5
PS_MI019_501 D10 H D ETH_TXD2 5
PS_MI020_501 | A17 H TXD ETH_TXD3 5
PS_MI021_501 F14 H CTL ETH_TXCTL 5
PS_MI022_501 B17 H_RXCK ETH_RXCK 5
Ps_mi023_501 | D1 H_RXDO ETH RXDO
Ps_mI024_501 | A1 H_RXD ETH_RXD1 5
PS_MI025_501 | F1 H _RXD ETH_RXD2 5
PS_MIO26_501 | A H _RXD ETH_RXD3 5
PS_MI0O27_501 | D H RXCTL ETH_RXCTL 5
Ps_mI028_501 | C DATA4 OTG DATAG 7
Ps_MI029_501 | C OTG DR 7
PS_MI030_501 C OTG_STP 7
Ps_mI031_501 | E OTG_NXT 7
PS_MIO32_501 | A OTG_DATAO 7
PS_MI033_501 | D OTG_DATA1 7
PS_MI034_501 [ A OTG_DATA2 7
PS_MIO35_501 F12 OTG_DATA3 7
PS_MI036_501 | A OTG_CLK 7
PS_MI037_501 [ A OTG_DATA5 7
Ps_mi038 501 | E OTG_DATA6 7
PS_MI039_501 [ C OTG_DATA7 7
PS_MI040_501 D14 SD_CCLK 5
PS_MI041_501 | C SD_CMD 5
PS_MI042_501 E12 SD_DO 5
PS_MI043_501 Al SD_D1 5
PS_MI044_501 F SD_D2 5
PS_MI045_501 B SD_D3 5
Ps_miod6_501 | D OTG RESETN OTG_RESETN 7
Ps_mI047_501 | B SD_CD SDCD 5
PS_MI048_501 -
PS_MI049_501
PS_MI050_501 HDMI_TX_SCL
5 ) HDMI_TX_SCL 6
PS_MIO51_501 HDMI_TX_SDA HDMFTX’EDA 6
PS_MIO52_501 ETH_MDC ETH MDC 5
PS_MIO53_501 Cc11 ETH MDIO ETH MDIO 5
XC7Z020-1CLG400C
COMMON
U15F
Bank 500
PS_POR_B_500 | C7 PG ALL
PS_CLK_500 E7 PS CLK gg Eg{:\b& 11‘1‘)
PS_MIO0_500 | E6
PS_mI01_500 | A7 SPI CS >> SPICS 9
Ps_MI02_500 | B8 SPI_DQO/MODE3 > SPI_DQOMODE3 9
Ps_MI03_500 | D6 SPI_DQ1/MODE1 > SPI_DQIMODE! 9
Ps_MI04_500 | BT SPI_DQ2/MODE2 > SPI_DQ2IMODE2 9
Ps_MI05_500 | A6 SPI_DQ3/MODEQ > SPI_DQ3IMODED 9
PS_MIO6_500 | A5 R221,\ 0 SPI SCKIMODE4 s oo soyniopEs 9
PS_mI07_500 | D8 VCFGO
Ps_mi08_500 | D5 SPI_SCLK FB/VCFG1
Ps_mi09_500 | BS ETH RST B 5> ETHRSTB 5
Ps_mI010_500| E9 ETH INT B 5> ETHNT.B 5
Ps_mi011_500 | C6 0TG 0C %> 0TG.oC 7
Ps_MI012_500 | D9 AR RST 5> ARRST 4
PS_MIO13_500 E8
ps_mi014_500 | C5 UART TXD_IN 5> UART_TXDIN 8
ps_mi015_500 | C8 UART RXD OUT s ;a7 Ry OUT 8

XC7Z020-1CLG400C
COMMON
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U158 U15C
BANK 13 10_L6N_TO_VREF_13 V5 BANK 34 10_0_34 R1 HDMI_TX_HPDN
10_L1P_T0_34 T JB2 P
10_L11P_T1_SRCC_13 u7 > RP_I003 4 ;g:g:__;g:;: P JB2 N
R > RP_I004 4 Ia_lsP_TD_D:gS__llngZEf;A 3
10_L12P_T1_MRCC_13 19 ———— 5> AUSDAR 7 "’-",’Z—_{Z;_"?;_- ;3: v JB4 P
10_L12N_T1_MRCC_13 u10 >> AR A5 4 ;gj;:__;g:;: 143 JB4 N
10_L13P_T2_MRCC_13 Y7 > RP_I011 4 ;g::':g_‘;g:;: 13 LED1
I0_L13N_T2_MRCC_13 | Y6 5> RP_I010 4 Ia_lerz_ll;;_V?IEfzi/z 5 ;DCP
10_L14P_T2_SRCC_13 Y9 > RP_I015 4 ;gj;:__g:;: '4 é -
10_L14N_T2_SRCC_13 Y8 > RP_IO13 4 oL ;g__ #;;n:; ‘;;::: ’_:g B
10_L15P_T2_DQS_13 V8 5> RP_I006 4 Ia_w’rz__zsgiz:l__s;‘ 3}3
10_L15N_T2_DQS_13 w8 > RP_I012 4 Ia_u’f ‘;_111_147_»;_’z 135_3; : 11 ﬁ; Mlag T
10_L16P_T2_13 w10 >> RP_I008 4 ;g:ﬁ;::g__;’izkc: i.; : SlD PRX SDA
i > reo s o e —
il e o e se L33 RSt
it > w1005 o oo |10 -
10_L18P_T2_13 w11 5> AR A2 4 Ia_u’f’l!_lz;_n;zzs__ 33: 353 :g ;; g N
10_L18N_T2_13 Y11 > AR A0 4 ;gjg::;'zz__:: ¥V" J: 3=X DO
oswns T8 > Am o e -
I0_L19N_T3_VREF_13 U5 AU MCLK R > AU_MCLK R 7 ;g:ﬁ:::g__:: o 66 JB3
10_L20P_T3_13 Y12 5> AR A1 4 Ia_u:’li_l;.z;fgf}id 131177
I0_L20N_T3_13 Y13 >> AR IOA 4 oL 21;7 ‘;_111-;7_1\:;‘;:::: 5}?
10_L21P_T3_DQS_13 Vi1 > AR A3 4 Ia_u,g!_l;_;;_ngs__ 33: V1188 —
10_L21N_T3_DQS_13 V10 >> RP_I007 4 ;gj;;::;:__:: 19 JA4 N
10_L22P_T3_13 V6 > RP_I002 4 ;gjﬁ::;:__:: z
10_L22N_T3_13 weé 5> RP_I009 4 Ia_u’/g!_zz }i/z P I
XC7Z020-1CLG400C XC7Z020-1CLG400C
COMMON COMMON
VCC3v3
< Rs21 < R322 < R323 < R324 < R325 < R326 < Rs27 < R328
I 499 I 499 I 499 I 499 I 499 I 499 I 499 I 499
5% 5% 5% 5% 5% 5% 5% 5%

HDMI_TX_HPDN 6
JB2P 3

JB2 N 3
AR_MOSI 4
AR_IO1 4
AR_I02 4

AR_IO3 4

JB4P 3

JB4N 3

ARI00 4

AR_IO5 4

LED1 3

LEDO 3

JA2_P 34

JA2N 34

JB1P 3

JB1N 3

ARIO10 4
AR_IO7 4

AR_IO4 4
AR_MISO 4
HDMI_RX_SCL 6
HDMI_RX_SDA 6
JA3P 34

JAZN 34
HDMI_RX_CLK_P 6
HDMI_RX_CLK N 6
HDMI_RX_D2_P
HDMI_RX_D2_N
HDMI_RX_D1_P
HDMI_RX_D1_N
HDMI_RX_D0O_P
HDMI_RX_DO_N
JM_P 34
JAMTN 34
JB3P 3
JBIN 3
ARIO6 4
AR_IO11 4
AU_WCLK R 7
AUBCLKR 7
AR_IO8 4
AR_I09 4
JAG P 34
JAAN 34
ARIO13 4
AR_IO12 4
AR_SDA 4
ARSCL 4
HDMI_RX_HPD 6

S|

===l sl

S<[5<[5<[5<[5<[5< 5% |5<

[=](s](s](s](s](s]le](e]
S|

U15D

BANK 35

XC7Z020-1CLG400C
COMMON

10035 | G14 __ LED5 B
10_L1P_T0_ADOP_35 | C20 RP_1018 LREPD 5|BBwa ® 4
10_LIN_T0_ADON_35 | B20 RP_1019 RPTIO19 4
10_12P_T0_AD8P_35 [ B19 RP_1020 RP 1020 4
10_L2N_T0_ADSN_35 | A: RP_1021 RP 021 4
10_L3P_T0_DQS_AD1P_35 | E ARANOP 4
IO_L3N_T0_DQS_ADIN_35 | D AR_ANO_N 4
10_14P_T0_35 [ D19 BTNO BTNO 3
10_L4N_T0_35 | D2 BTN BTN1 3
10_L5P_TO_AD9P_35 AR_ANT P 4
10_L5N_TO_ADIN_35 ARANT_N 4
10_L6P_T0_35 ARSS 4
10_L6N_TO_VREF_35 AUDOUT R 7
10_L7P_T1_AD2P_35 SW1 SWi 3
10_L7N_T1_AD2N_35 SW0 Swo 3
10_L8P_T1_AD10P_35 ADRO ABRO 7
10_L8N_T1_AD1ON_35 ADR1 gg ADR1 7
10_L9P_T1_DQS_AD3P_35 | L BIN3 BTN3 3
10_L9N_T1_DQS_AD3N_35 | L2 BTN2 BTN2 3
10_L10P_T1_AD11P_35 19 _HDMI X D1 P HDMI TX D1 P 6
10_L10N_T1_AD1IN_35 | J19 HDMI TX D1 N HDMITX D1 N 6
10_L11P_T1_SRCC_35 | L16 HDMI TX CLK P HDMI TX CLK P
10_L1IN_T1_SRCC_35 [ L17 HDMI TX CLK N HDMI TX OLK N
10_L12P_T1_MRCC_35 7_HDMI_TX DO P HDMITX DO P 6
10_L12P_T1_MRCC_35 HDMI_TX DO N HDMI TX DO N 6
10_L13P_T2_MRCC_35 SCLK SYSCLK 5
10_L13N_T2_MRCC_35 HDMI_RX_CEC HDMI RX _CEC 6
10_L14P_T2_AD4P_SRCC_35 HDMI_TX D2 P HDMI TX D2 P 6
10_L14N_T2_ADA4N_SRCC_35 HDMI_TX D2 N HDMI TX D2 N 6
10_L15P_T2_DQS_AD12P_35 RP_I01 RP 1016 4
10_L15N_T2_DQS_AD12N_35 RP_101 RPO17 4
10_L16P_T2_35 LED4 G LED2 G 3
10_L16N_T2_35 AUDINR 7
10_L17P_T2_AD5P_35 AR_AN4 P 4
10_L17N_T2_AD5N_35 AR_AN4 N 4
10 L1873 ADLIN 35 ARANEN 5
10_L19P_T3_35 AR_SCK 22*23&*’“4 ¢
10_L19N_T3_VREF_35 HDMI_TX_CEC HDMI TX CEC 6
10_L20P_T3_AD6P_35 AR_AN2 P 4
10_L20N_T3_AD6N_35 AR_AN2_N 4
10_121P_T3_DQS_AD14P_35 LED4 R LED4 R 3
10_L21IN_T3_DQS_AD14N_35 LED. LED2 3
10_L22P_T3_AD7P_35 LED5 G LED5. G 3
10_L22N_T3_AD7N_35 LED4 E LEDA B 3
10_123P_T3_35 1 LED: LED3 3
10_L23N_T3_35 1 LED5 R LED5 R 3
10_L24P_T3_AD15P_35 K 11 AR_AN3 P 4
10_L24N_T3_AD15N_35 _AN3_|
10_2535 | J15 CRYPTO SDA ég?ﬁ'}%’\én/: 9
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utsi - oveeava
C100
U15H T T OIF
G10 16v
s | " s V(?CWS POWER =
GND GND [o) VCCO_DDR_502 vceco_o | K6
F7 K13 A VCCO_DDR_502 VCC3Vv3
GND GND H4 | vcco_ppR_s502 ovecsvs
L8 Y15 V4 VCCO_DDR_502 veeo_13 u11 C292 C96 c97
GND GND p P: VCCO_DDR_502 vceo_13 W7 = 100uF == 10uF = 0.1uF
F3 c9 R5 | vcco_ppR_s502 vceo_13 T8 25v 6.3V 16V
GND GND p L3 | vcco_bbR 502 veeo_13 Y10 1206
Y5 W12 E5 VCCO_DDR_502 VCC3V3
GND GND G1 | vcco_ppr_502 = o
E20 K7 U1 | vcco_bpR_s502 vceo_34 R15 VCQ3v3
GND GND vceo_34 N19
V9 V19 VCC1vo veeo_34 T c101 Cc102 C104 C105 C109 C293
GND GND veeo_34 Y2 = 0.1uF = 0.1uF = 1uF = 1uF = 10uF == 100uF
E10 K5 veeo_34 W17 16V 16V 6.3V 6.3V 6.3V 25V
GND GND H10 | vccBrRAM vceo_34 Vi4 1206
17 u16 G11 | vccsram
GND GND
D17 J12 VCC3Vv3 =
GND GND VCC3Vv3
R8 T13 o
GND GND B6 | vcco_mioo_500 vceo_35 F18 VCG3v3
K11 J8 D7 | vcco_mioo_s00 vceo_35 17
GND GND veco_35 | K20 [ c111 Cc112 C113 C116 Cc117 C294
P9 T3 VCC1V8 veeo_35 16 = 0.1uF = 0.1uF = 1uF = 1uF = 10uF == 100uF
GND GND veeo_3s [ C19 16V 16V 63V 63V 63V 25V
C14 J2 vceo_35 H14 1206
GND GND E VCCo_mio1_501
N10 R12 B VCCo_mio1_501
GND GND D VCCo_mio1_501 VCC1v8 =
c4 H19 A VCCO_MIO1_501 o]
GND GND VCCAUX R9 VCC1V8
M11 P17 VCCAUX 11
GND GND VCC1V0o VCCAUX L11
B11 H13 VCCAUX 9 Cc123 C124 C295
GND GND P8 | vccPINT VCCAUX P10 = 0.1uF = 10uF == 10uF
L12 P11 R7 | vcepint VCCAUX J11 16V 6.3V 25V
GND GND J7 | veepint 1206
B1 H11 L7 | vcePINT
GND GND N7_| vcepinT VvCe1vo
w2 P7 G7 | vcepint °)
GND GND veanT | L13 VCC1Vo
A18 H9 VCCINT 1
GND GND VvCC1ve VCCINT 1 C132 C133 C134 C135 C136
R20 N12 VCCINT R1 04uF = O01uF = 10uF =
GND GND F8 | vccpAux veant [ G1 6.3V
A8 H7 K8 | vccpaux veant [ J13 16V 1ev 1ev 1ev
GND GND p M8 | vcecraux veant [ K1
N14 N8 | p H8 | vccpaux veant [ H1
GND GND G9 | veepaux veant [ P1
N4 G16 VCC1ve VCC1ve
GND GND
M1 M13 B9 70_100MHz G8 VCCPLL VCCBATT_O F11
GND GND 3A
K15 G12 C141 C142
GND GND = 10uF == 0.1uF C143
P13 M7 6.3V 16V XC72020-1CLGA00C 0.1uF
GND GND COMMON 16V
anos =
N XC72020-1CLG400C :
COMMON
VvCC1ve
o VCC1vo VCC3Vv3 VvCC1ve
o o o
C291 C139 c140 C289 c127 c128 c129 c130 | C131 c288 c115 c118 €290 c121 c122
= 10uF = 10uF = 0.1uF = 100uF == 10uF = 01uF = 0.1uF = 0.1uF = 0.1uF = 100uF = 10uF = 0.1uF = 10uF = 10uF = 0.1uF
25V 6.3V 25V 6.3V 25V 6.3V 25V 6.3V
1206 16V 1206 16V 16V 16V 16V 1206 16V 1206 16V
VCC1V5
VCC1V0
C286 cs8s Cc89 C90 Co1 Cc93 Co4
== 100uF = 10uF = 1uF = 1uF = 0.1uF = 0.1uF = 0.1uF c287 C106 c107 c108
25V 6.3V 6.3V 6.3V = 10uF = 10uF == 04uF = 0.1uF
1206 v v 16V 25V 6.3V 16V 16V
1206

Tul Corporation

7F-7,NO.79, HSIN TAI WU RD. SEC 1,
e HSI-CHIH, TAIPEI HSIEN, TAIWAN 221

TEL: +886 2 8698 3000 FAX: +886 2 8698 3456
] Title
ﬁ 3:{ *_\{- ﬁ FPGA Power
Size ocument Number
www.tul.com. tw | A3 PYNI

Date: Tuesday, January 09, 2018 Sheet 12 of

5 | 4 | 3 | 2 | 1




IC1
10 MEM_ADD[15..0] & 3 o
DDR3 D[15..0
;g :; pao E b —J—J-» DDR3_D[15.0] 10
2 a3 pa1 F D
P8 _lag pQz F D
P2 _las pa3 F D
R8 —las pa4 H D
R: a7 Dpas H D
T las DQs G D
R a9 pa7 [H
[ la10/AP
R7 |11
N7 la12/BC_L Das D7 D
T3 13 DQ9 C. D
\__MEM_ADD 17 n14/NC DQ10 Ci D10
M7 |a15/NC pqi1 | Ci D
pQ12 [ A D
10 MEM_BANKI2.0] <& MEM_BANKO M2 __ lgao DDR3 DpQ13 | A2 D
MEM_BANK1 N8 BA1 DQ14 | B8 D
MEM_BANK2 M3 BA2 pQ1s | A3 D VC(_:JVS

J3 ~Ras L
ey cas vooo | B2
19 MEM_CAS £l vop1 [ DO
- vDD2 G7 C144 C145 C146 C147 C148 C149 C150

J7 K vDD3 = 10uF = 1uF = 0.1uF  =F 0.1uF T 0.1uF
10 MEM_CLKO_P
10 MEM:CLKo:Ng K7_~eK_L zgg; 6.3V 6.3V 6.3V 16V 16V 16V 16V
10 MEM_DQSO_P Fs__ipas voos | N
10 MEM_DQSO_N g; LDQS_L vop7 | R S
w T wbQs VDD8 R
lg MEM’ng’E B7 ~wpas L VCC1vs DDR3_VREF
MEM_DMO E7__iom vbDQo| A C151, 0.1uF_16V
10 pebDmo g MEM DM D3 __uom vopa1 | A i
- vbpQ2| C
K9 lckeo vpDa3| C c152 c153 c154 | C155 c156 c157
10 MEM_MAO_CKEQp———————— L2
_MAD_CKED), J9leker vbDQa| D2 = 0AuF T 0.1uF 0.1uF T 0.1uF < 0.1uF T 0.1uF
12 sot zgggg = 16V 16V 16V 16V 16V 16V
10 MEM_MAO_CS_LO >>—_((|_1 st L vopar | H
vbpQ8| H
K1 oDTO
>—
10 MEM_MAO_ODTO ) T JobT1
MEM_RESET# T2 ~RESET_L
10 MEM_RESET#  D>————t——2( vssao | B1
M8 [VREFCA vssa1 | B9
DDR3_VREF : H1 VREFDQ vssqz | D1
vssa3 | D8
c158 | €159 || R248,,, 240 5% L8 _kao vssas | E2
= 0.1uF F 0AuF :| R249 \\\ 240X 5% L9 ka1 vssas | E8
16V | 16V vssas | F9
IC5 vssq7 | G1
4 IC6 vssas | G9
= 7
2 c8 VSs5 J8
Vss6 M1
A9 |VSso Vvss7 M9
B3 vss1 Vvss8 P
MEM RESET# R250 ,47K5% E1__|vss2 vsss [P
G8 |Vss3 vss10 | T
J2 VsS4 Vssi1 T

MT41K512M16HA-125:A
fbga96_dgmm_ox13
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VDDD VDDD

R251 & R252
301K T 301K
1% 1%
JP2
SDA
SCL b
EN 1
4 CE

PH_5x1V_2.54mm /X

Driving CE with a push-pull output is not recommended.
VCC5V0 VCC5V0

J_ C160J_ C16 C162J_ C163J_ C164J_ C165
47uF 47ufE 47uF 47uF 22uF 22uF
6.3V 6.3V 6.3V 6.3V 6.3V 6.3V
0 0 0 0805

SW1:1.0V2.6A c1e7 805_| 0805 0805_| 0805 0805
. = 1uF C166 = = = = = L]
SW2:3.3V1.6A 63V T0uF
6.3V
SW3:1.8V1.8A =
SW4:1.5V1.8A 15 N2 w0]o(3[5
VDDD = ppy—
53 z2:z2 113 22uH  8A
C175, 4.7uF 19 1 R253 ), 0 5%
" > oooo F—————— AW
'| 16V C168, 3.3uF | 20 | VDDA CB1 c169
! 16V VbDbD = 01uF VCC1V0
L3 22uH BA
2 sw | dh 2. 1
| C176, 1500pF __R254,,) 33K comP1 46 Swirs °
50V W% 1‘F 15 EN_1yy ENT g COMP1 SWi g L R255 c170 c171 c172
C177,, 10pF0603 ’ 1 25 1| ENT/ENSEQ sw1 F 82K = 0AuFIX OAUF 22uF c
sy SS1/PG1 a7 o iy iy 63y
[z a0 FB1 FB1_1V0 R256 ,,\ 30K 1%
16v = =
C174, 150pF _R257 100K 19 comp2 15
1l 50V 15 EN 1 EN 113 | COMP2 TPS65400RGZ 12 R258,,, 0 5% L14  33uH  3A
€178, 10pF0603 ' -1 76| EN2 cB2 W c179
50V S82/PG2 QFN48 = 01uF VCC3v3
'|| 180, 33nF . L4 22uH 8A VCC3v3
16V 9 sw2 &8ds A .
ScL 43 SW2 1715 R259, . 931K 19
SDA a2d S50 W W R260 c182 c183
€181, 0.01uF /X25V 100 220F L Rer2
| R261,,, 10K 1% %‘ I2CALERT 14 ) . 1% (1)'61\?': B3V 3 330
vDHD, R262,\ 10K 1% RST N 30§ ZADOR FB2 FB1 3V3 R263,), 3.01K 1% % ]
£ 2ce = - - L Rroma <
T 10K CR8
19 W smLoto-L
28 R264,, 0 5% L15 47uH  3A ~
C184, 330pF 50V R265,, 180K 1% comP3 25 CB3 W c185 M
il 14, 15 EN 1>>—27' SontPs T 0.4uF veeive
C186) 10070603 Zk [N swa -2 swa 2 L5 22uH 8A
[y a0 Q10
16V 26 R266 ), 20K 1% | c188 c189 _* N7002E
FB3 N L— L otuF = 220F PG ALL G
9 S
| C190,  1200pF50V R267,,, 75K 1:?5 - ::C;MPA % cours R S L1271 P 63V ran
’ - Y =
£192) 10070603 % ik [N cpa | 33 R269, 0 5% o L6 47u0  3A W 1 o
[y a0 + 1ouF VCC1vs
16V 32 Sw4 25V L6 22uH 8A
swa 0805 ~
40 _
RCLOCK_SYNC 35 R270,,,, 8.87K% )
44 FB4 W
Ro71 | CLKOUT €197, 0.01uF IX25V
150K 17 FB1 1V5
1% s 2 2 PGOOD R273 5,y 10.2K%
gL 2 7 PG_ALL -
TI_TPS65400RC: I — A
o = L———>> PG.ALL 10
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vu vu
DC1 T —_
Qn
J_ czoo_!_ c201 REG5V0
3 :& R275 2N3906 0.1uF T 22uF
\,/—s—o—x 2 Jox REG5V0 of o = 16V 25V
5 2 1% 18 0805
5 0= < Ro76 Z e = =
JACK_HA ) R277 y4» 10K 1% 3 19/0}( DRitzO —ENG213 B> 2 2 L7 2200 3A
b :
Power J! EN 6213 1 SW 6213 ~~r
= 1Port 7 sw i
| FSW sw 5
sw

WA

R282 C202 J C203
10K 0.1uF 0/X 9 69.8K 0.1 22uF
" 1ev C204 5 FB 6213 " eV it

= 3300pF 3 . FB = =
- 50V
= = R283

000 o 3
— zzz <« ¥ 133K
QOO0 o

8
L ] DEF
L R279 Cc199 R281 vos k14

o

w

3

b
W

WA—

<Chara

TI_TLV62130RGT

D12

VCC5V0

Q14
PSON_SW BAT54CW-L AP2307GN VU_CK
PS ON__R284
v} : 2 [ 3
Q13 c205 2 ENT 14
2N3906 = ATUFIX _
6.3V
SW 3pin
Sw-3P-102-1221 2N7002-L
Q17
>> EN_MAIN 14 =
2N7002-L

Q15

N R R I et I IL ELTESE LTI |
T AVCC3V3 .
u20 |
.
' 1:2 =>REG
1 5 . -
VIN vouT H MAIN Power Select - —
! 2:3 =>USB
]
3 a 4 .
EN F FB | ! .
1 J9:2-3
C206 ~ -3.3/NOPB ! 2 sggg\\,'g
= 1uF 04A ] 3 vusB
6.3V . MINIJUMPER_2_2.0mm
1 ' PH_3x1V_2.00mm
= = H Q16
. AP2307GN @
]
.
! 1§
1 S
.
~
] VBUS
.
]
. £ R292| c207
veeive XADC1V8 XADCVREF ! 3 ookE 47uF
H 19 | 63V
H
. ]
B10_ 70 Ohm 100MHz 1 2 M
3A ] R293
c210 3 c211 . <47k
L 3
| cao0 = 0.1uF 0.1uF ! r 5%
= 1uF 16V REF3012A 16V .
63V PUP2 ! - v
! 2 L sora L i Tul Corporation
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