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Rev. 1.0 Prototype Version
Rev. 1.0.1] 1. R76is not assembled
2. R132 and R133 (Boot) are not assembled
3. R122 is not assembled
3. R39isnot assembled
Rev. 1.1 | 1. Swapping the SPI signals (MISO/MOSI) J9-45 and J9-47.

2. Adding 32K Ocilator as an assembly option for the WIFI RTC.

3. Connecting GPIO03 to J7-28.
4. Connecting H_UART_RXD_2 and H_UART_TXD_2 to GPIO8 and GPIO9 of U1 (Was GPIO16 and GPIO1

5. Connecting GPIO16 instead of GPIO9 (BtB).

6. Connecting GPIO17 instead of GPIO14 (BtB).

7. Connecting GPIO14 instead of GPIO08 (10 Expander reset, U5).

8. Replacing positions of GPIO25 and GPIO27 on the BtB connector.

9. Taking out the camera connector and its supporting parts.

10. Connecting CSI0 signalsinstead of CSI1 signals on the BtB connector.

11. Connecting CSI1 signals to the BtB connector in the place of the LVDS signals.

7).
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HAILO-15H - SDIO Interface & I2S Interface
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VDD1=1.80V
VDD2=1.10V
VDDQ=1.10V or 0.60V (X version)

VDDl uses significantly less

HAILO-15H - LPDDR4/X Interface
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N0 \pp2 N10 vss ke K& DDR_CS3 N DDR_DQ24 |~aa3 —DDR_CALDQY Cs1 B _CAL
M2 vopa_N12 vss ko K2 DDR_CHLOMIL __ AA2 DDR DQ25 "1 DDR_CHIDOT0 *xMoIne NS ~CHTT
RL | DD vos Rt KL DDR_DM3 DDRDQ26 y3 —DDR-CHL-DOTI DDR_CHO_CKE T
RS ybD2 RS vss N2 [ DDR_CH1_DQSIN  y2 DDR_DQ27 |yo5 —DDR-CHI D2 . o
Re_|\oDshe Voo Na | N4 —DDR-CHIDOSIP— i | DDR_DQS3 N DDR_DQ28 W, —DDR-CHI-DOT v Va— s
RI2 b7 R12 vss g (NS —— | DoRDOsIP DDR_DQ29 Az —DDR_CHIDOTA e [“aaqg—— DOR_CHLDQY
Ut - S NI1 DDR_DQ30 a1~ DDR_CHIDQIS DDR_CLKP DDR_CH1_DQSOP
Ua | VDD2_US vss i1 [ poR D31 AL PPRCHLDO 1V1_DDR_VDD2 ——rrem——— B RV S— T
VoD2 U8 VSS_P1—F; ! -L ___DORCRN by | [[va — DDRCRIDUSIN
AB4
D2 Vvss P3
B9 Y 2 P10 DDR_CHO_CAO DDR_CH1_DMi1
135 _CHO.S | yio  DDRCHLDM1
DDR_VDDQ | /PP2-A8® Veapis [P DDR_CHO_CKE 2 N1 DDR_CLKP —DDRCHUCAT —— hacAoB
v ves 2 [ 1w DOR-CHI-CKE N2 | DDR_CKEO DDR_CLK = Q —— et 22 DDR_CHLDQ8
. VesTs [ 2 R~ | DDRLCKEL DDR_CIK N 7 —rs
.10V / ps |/DDQ.B3 VeS T T8 ooR_caLo [ men RT4 5 240 1% DDR_CHI_DQI0
VDDQ 85 VSS_T8 NI X = T
. 56— vopg_Bs vss_T10 10 DDR_CHO_CA0 a1 ma i AL
(X version) B10 - - 11 3| DDR_CAO DDR_ATBIL g e TP22 -
p1_|/0DQB10 ves T2 Ty poK ——DDRCHUCAZ g | DDR_CAL DDR_ATBO 42— " 1p23 e
VDDQ D1 VS5 V1 5% CHU K2 X X CHLT
(DDR_VDDQ) D5 |\Doe bs veevs R75 __ODRCHOCA3 13 | DDRCA2 P2 _DDR_DATE RET ¥e) _CHLT
D8 —vbg D8 VSS_ve - ~DDRCHOCAT (o | DDRCA3 DDR_DATA_RET
piz_|\O03-2%, Vet s oNI —DDR-CHU.CAS —— K1 | DDR_CA4 N3 DDR_RESE DDR_VDDQ Jfpeaoe . Rrs DDR_CH1_DQS1P
M ks ——————————""{ DorR.CAS. DDR_RESET_N A Y Ca—l o el
F10—vppg_F10 vss_wa W4 5 R79
Uas— vooQ U3 vss wo W8
VDDQ_U10 Vvss_Wi1 [~y HNC2HAILLSM DDR_RESET_N DNU_ABI2 [—AB1X
2 voDQ W1 VSs vi (3 QUADI20Tops RESET N DNU AL | ABLL
5 voDQ W5 Vvss¥s L2 1P8Y_DDR 40 g0 & NG wo2 AB2Y
VDDQ W8 VSS Y 7
12| \ppg wiz vss vi2 | Y22 add option to control LPODR_2Q0 200 vwrers ﬁﬁ;
Fremiv s VSSA83 [y C368_[C374_[c369_(C375_(C370_(C376_CITL 372_(ca73_ 227 from CPLD. NP2 [t
A28 yboo Are VSSaps (—ABE [100nF 100N ho0nF 100nF 00nF 100nF foonF 00nF fiouF flour option for PD at startup LPDDR_2Q1 28 |0, oy B12 R
VDDQ_AA10 VSS_AB10 OV JOv_Jov flov jJov  jJov  jJov oV fav pav DDR_VDDQ @ oNU_AL2 AR2X
Connect 20 pins to VODQ NU“ALL ALY
[P——— 1V1_DDR_VDD2 o through a 2408 1% resistor XE1 |\ ot NG, 22 A2
4GByte (1Gx32) T T T T T DNU_AL AL
EzAs cau kzw kzzs Ezza NI
100n-ESL hoon-ESL 100n-ESL  22uF 100F 10K 15 MTS3E1G32D2FW-046 IT:B
av av av av av DDR_DATE_RET 4GByte (1Gx32)
80
1V1_DDR VDD2 Q
5
T T T T T <
caag 350 351 352 10K 19
100n-ESL 00n-ESL 00n-ESL 00n-ESL =
v v v av 4
) DDR_VDD E
QR-VODQ 1V1_DDR_VDD2  DDR_VDDQ
T 7 T T T
Ezsz 354 cass casa (Case 260 262
100n-ESL 100n-ESL 100N-ESL  L0O-ESOON-ESL  22uF 100F LPDDR4x is Not Supported
av av v av_pav av av
DDR_VDD
QR VODQ VDD_1v8 1P8V_DDR
T T T T T
Ezsv 363_{C358 cass_ 359 366_(C360 361
00n-ESL  [100n-ERDONESL  [100n-ESDOR-ESL  [100n-EADON-ESL 00n-ESL
v v _pav 3v_pav v pav av
'SRHAISHWB1D04GEOS4VI1I0
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4 - 64 GB eMMC

c284 278 [C285

o o
voore %#mﬁﬁ“"#; g
u218
czrs 35338853339 sag
PrrerrorEs>s N
D GEFEEREERDD gy
| | nia
cass [cos0 (cos7  [Cos1  Com2  [(c283 a2 |NCAL NC NI g
NC_A2 NC_NI3
= —ABNCTAB NCNT2 [NI2-
A8 INCTA9 NCNI1 R
PER AL NCTAt0 NCN1o [NA0-
ikl AL NCTALL NC_No [—No—
u21A A1z | NS N
NC_AL2 NC N8
AL3ING_A13 NCN7 (NI
Al NCTA1a NCNG N8
eMMC_SD1_DATAQ veeqr S8 -BL_f\cTB1 NC N3 N
EMMC_SD1_DATAL Ve "B NS NeNs [N
€eMMC_SD1_DATA2 vccos 4 —B8 | \cBs NC_m1a M4
eMMC_SD1_DATA3 o | NC_! g (L
SD1] VEC B9 NC w13
veeas B0 NSTB10 NC M2 (—MI2
VDDIM_EMMC BUncTen NCIwaL ML
VDM B2 NSTp12 NC_M1o (10
B NcTe1s NC_Mo (M2
lca TB1a | N e
vssQL NC_B14 NC_W8
eC_5D1_oMp ¢y EMMECND cvp vssgz N2y c289 —Sincer NC_m7 [—MI-
EMMC_CLK vssQs N —4 e 220F] —&-Inccs NCM3 M2
eMMC_SD1_CLK D)= Miy o ¢ vssQa —ha—y 1000 257 —&Inccs NCw2 M2
vssgs P89 —SIinccr iy ML
SAFETY FATAL  D)-—RIZE A0 KSypey " EMMC_STROBE —Eanccs NC 14 [—Hd-
232383 os = NCCo NC s —HE-
800008 €10_|\ce1o NCL12 L2
64GByte TLC D) crz | Ne-c1 NS,
P NC_c12 N2
EERE S8 Inccis N Eb
Gl ncTcus e ks K-
—B1incTor NC K3 K12
—22IncTp2 NC_kiz [—KI2-
03| NE i K
VDD_1v8 NC_D3 NG_K3
24-ncos NC K2 K2
v B2 ncTor2 NCka K-
2L INCo13
C o EMMC_DATA7 NCD14 NS Nas o<
a prfnistnfnn nkndntntngcRo L] 55
6 EVMC_DAT 0l0ld'd'd'd'0d'd'd'dlg'd' W'Y o'y
T £228852222222855¢ 22
SREARRRRRR SR ] esen
8 EMMC_DATA2
6 a
EVMC_DAT
EMMC_CMD
R120 . . . 10K 1% X
10K 1% EMMC_STROBE
VDD_1v8 VDD_1V8
A4 VDD_1v8 U2 IKBit N
H_12c0_ScL scL o we
vss
From HAILO PANPE H2c0 DA &K oA vce c2%0
B -~ ) CAT24AA01TDIGTS fO0nF
> FL?
C< ] 10k =
5533 y
el u22
s
H_SPI_DQD 3 si100 ruspio [0
H_SPI DQL 3 S0 101 = H__FLASH_SPI_CLK
H_SPIDQZ 7| We_i02 H_SPLCSO
H_SPI DQ3 RST_I03
Re7
1525WP0320-JKLE
32Mb aMxB
00k
%
'SRHA15HWB1D04GES4VILI0
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LvDS_CKP
LVDS_CKN
GPI00_1
1002
1003

Lvps_pN2
Lvps_pe2

cs1_p1_pp2
cs1_p1DN2

cs1_p1pp1
cs1_p1on1

BOOT STRAP: T25_SD0
0

ose1
15001 1 - uaRT
PCIE_CLKREQ_N — 1 — > PCIE_PERST_N
DSI_DN: 4 3 1251
DSLDP3 5 -
— 10 9 DSI_CKP
DSI_ONO 12 1 DSICKN
DSIDPO "

N 16 15 DSI_DN2
csi_ckp 1n 1 DSLDP2
csiLckN [T !

; ) 2 1 ostont
H_GPIO_7 ¢¢(y»—2018 ; < DSI_DP1
Ao e o 7 » 5 H_GPI0_16

o a0 | 20 HCUART. TXD_2
CSI1_DN2 2 L H_UART_RXD_2

11_0P2 e
o 36 35 i PCIE_WAKE_N
CSI1_DN3 38 H_UART_CTS_2
Csi1_DP3 40 9 H_UART_RTS_2

- o | a1 S5 HGPIO T
H_GPIO_184(] g‘; 44 43 5> H_GPIO_2
H_GPIO_19<(; o :g :7 >> H_GPIOS
HZGPIO20{( ez |
H_GPI0_21 {22 0 o csi1_DN1

52 CSI_DP1
CS10_0NO s CsioNO
CSI0_DPO 56 55 CSIL_DPO
Ccslo_ppP2 50 9 Cslo_ckP
CSI0_DN2 6 61 CSI0_CKN
cso_op1 s s cso_opa
CSI0_DN1 CSI0_DN3
X o . X
e
DF40C-70DP-04V(51)
HEADER-0.4MM

LVDS_DN1
LvDs_pe1
LDs_DNO
LD DPO

cs1p1

cxe

12_RXON — 12_cLxp
1 <
PCIE_RXO_N PCIE2_REF_CN_CLKP
2_RK0P PCIE_RX0_P s PCIEZ REF N GLKN w2_cLRw
\ 8] 1 PCEE_TXON
HGPI025 (K our 10 2 PCIE_TXO_P
GPIOLE (K 10 EXT 14 13 ig’m <>> H_GPIO_4
cr0 2 oot o —a » <% GPIOLT
H_GPIO_ Ut .
H_GPIO_0 L 2 1o — PCIE_TX1 P
GPIO1 5 10 EiT L o PCIE_TXIN
GPIO0_4 o 4
14.GPI0_7¢ E- o s PO RX1 P
H.GPIO_3
_GPI0: 2 PCIE_RXIN
a2 L PCIE_TX2 P
3 1 PCIE_TX2_N
36 35
soux
H_UART_TXD_3 38 PCIE_RX2_P
—40 2 — PCIE_RXZ_N
H_UART_RXD_3 44 4 10 EXT (> GPIOL_4
H_PCIE_PERST_N i -
H_PCIE_WAKE_N 50 49
H_UART_TXD_1 L > H_125_SCK
H_UART_RXD_1 — 54 53 H 25 SDO
H_PCIE_CLKREQ_N —— 56 5 >> H125 WS
. 58 H_I25_SDI
use2_Rie USB3_SS_RX_P o= €0 o2
UsB2_RXN USB3_SS_RX_N 7%# [ |
uss 66 &
USB3 S5 TX N u SYS_nRST
VST Y 5 . -
72| [
74 73
6 5
“ 78 | (77 ca e w
a0 | 70 e
DF40C-80DP-0.4V(51)
GND  HEADER-0.4MM
B
— 2 e« EmHTRGN ¥DI_TRAS
us1_Tee a4 3 &3 EMTRYGP W1 TRXE3
usB1_TXN 455; MDI_TRXNZ
ETH_TRX2_N ’
[ — z ;; ETHTRG N YOI TRXEZ
VIBLRHN 12 iy o MDI_TRXNL
11 1 .
use1_op 6 1 ;; H:{i;%’g MDI_TRXP1
useLpn e | 1 o ¥01_TRXND
0 1 % ETHTRXON ¥D1_TRXEO
52:;2; usB_DP « L S5 ETH_TRX0_P N
- USB_DN & 4. LED_0/PHY_CFGO
cp100_14 0 6 LED_O/PHY CFGO  LED1_0/PHY_CFGO
ce100 H.GPI010 < UINK_STIPHY_CFG1 NC
ECsPI2_550 HshLCSL o T T203_8CL
[ H_BB_SPI_CS0 1 H_I2C2_SCL 12¢3_sDA
c H_SPLRST 4 5> HI2C2_SDA
5 cp100_17
38 > H_GPIO_17 Ne
—40_| - Ge101 16
—42_| L UsBL_VBUS
— 4 USE_VBUSIN ECSPT2_MISO
—46 | 2 H_BB_SPL_DQ1 ECSPIZ_MOST
—4a 4 H_BB_SPI_DQO ECSPI2_SCLK VDD_1V8
—50 49 H_BB_SPI_CLK 12C2_S5DA
82 L > H_I2C1_SDA 1202 5CL
54| HoRC1SCL Cann_RX VSYS_5V
—s6 —5 cANATX
H_BB_SPI_DQ2 8 [s1 Cag RX A
H_BB_SPIDQ3 60 50 cane_Tx
e | fa—
66 &
H.GPIO_11  (O>—E2 ] 6 I] L
1
2]
6
7]
0 9 PIN|-> 0.3
e =
GND  DF40C-BODP-04V(51)  GND
HEADER-0.4MM
'SRHAISHWB1D04GEOS4VI1I0
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2.4G/5G WIFI/BT Module

Power Sequence

3.3V
VIN_LDO_AC L1 2.20H 1.3A
VDD_3V3—P- — VDD_3V3 VBAT
ci62 LQM2MPN2R2NGOL 1.8V
c163 ° c164
4.7uF < — VIO VIO Must be powered after VBAT
6.3V 47uF | 47uF
= 6.3V s 6.3V
GND o'
> = 2}
WIFI_1V8 P oND
C165
M1 3 8§ & & & I8N
1uF
6.3V o o) ) x x SN
= s 3 =] s, 2 333
GND L_(I 2 -4 g E‘EIE‘
o > > oo
42 S 6o
a6 1280
37 gg_\évli P10 0| 2o WL WAKE HOST_AC 3
43-3— 12S_DO GPIO_1 43—
BT_GPIO_2 GPIO_2
—SZL BT_GPIO_3 GPIO_3 —3—6
BT_GPIO_4 GPIO_4
—85 BTGP0 5 GPIO_5 —“—1
BT_WAKE_DEV_AC %0 GPIO_6 1v8 for IMW  R10 10K 1%
BT_WPKE_HOSTAC AL El-ﬁﬁé?wvﬁiﬁe GPIO_7(SDIO_VOLTAGE_SEL) |3t freno
BT CTS = A 2 WL_REG_ON
H_UART_RTS_0 BTRXD : 48 BT UART CTS WL_REG_ON -9 —————""= K WLREG_ON
H_UART_TXD_0 BT-TXD A 4e | BT_UART_RXD 14
H_UART_RXD_0 BT RTS o 47 | BIUART TXD SDIO_DATAO |7 SD_SDO_DATAO
H_UART_CTS_0 BT-REG ON ; g |BT_UART_RTS SDIO_DATAL |2 SD_SDO_DATA1
BT_REG_ON > — BT_REG_ON SDIO_DATA2 |14 SD_SDO_DATA2
a1 10K 1% SDIO DATA3 |18 SD_SDO_DATA3
M*GND 35 | BT_PCM_SYNC SDIO_CMD |52 SD_SDO_CMD
X2 BT_PCM_IN SDIO_CLK SD_SDO_CLK
—3L3 2 | BT_PCM_CLK
BT_PCM_OUT
OC_CLK_32K 0 a1
JTAG_SEL 57 | LPO_IN(32KH2) 50 RE ANTL 4 %‘\ U Ante nna 2 . 4G/SG
JTAG_SEL ANT IN -
R121 R12 OHANMITVONONO HANM T
St 224N IRAERARINRNR
on 88858808800000008200580500 g4 .
SRoRURORY) bOBOBOBOOOOBOB000 =22 Layout:
0 WiFi 802.11a/b/g/n/ac o ddedida oo dm oo dda Route the Antenna signals as 50 ohm.
LBEESHYIMW-230 =14t AEBBEER8385EZRNN
GND  GND CYW43455 Based
Connect JTAG_SEL to GND for normal operation
u3
A2 1
VDD_1V8 VIN vouT [—Ab———————p—wiFI_1v8
osc1
C166 B2 Bl
ON GND 5  RIS6 0 OC_CLK_32K
T GND out
6.3V FPF1504BUCX —
’ 136V GND 2¢-{NC1/GND
o 1.5A 3<-INCIGND VDD WIFI_1V8
32.768 kHz  100ppm 1238
VDD_3V3+—’\R13 ALK L Note: 100nF
C168 1. Time from EN reaches 1.2V to VOUT starts ramping is 40us typical v SRHALSHWE1D04GE064V1110
= 2. VDD_3V3 ramp time(10%~90%) is ~300us =
220nF 3. RC delay adder is used to make sure WIFI_1V8 powers up after VDD_3V3 GND
6.3V
GND
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