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TP10
VSOURCE CAUTION:
o Switching off 1V8 to GAPMod also means switching off
2l fn a few I/0s not dedicated to the HyperMem
x e TP6 R6 TP7 ——in particular UART. Not a big deal as normally
¢ " % 14 (12 this is done when GAP8 is in deep sleep.
p:S 0ER. —_ T e However in future, may want to revisit GAPMod design
VROOT . ’ -|-h.7uF-|-h.7uF to allow cutting only power to HyperMem, not to GAPIO mem 1054
PN VROOT_GAPS J_
- Always ON
GND To GAP8 1/0s on VCAMIO
GND For all LDOs: 3v3
IU Place output cap close IS8y
_1_2 . U3 to LDO output pin TP1 . P2 U7 GND ]
. 4/IN 1/ouT RL ¢ =2 P35 v 2/6n0 P2—T
a (13 0.5R P L/en1/vouT PA—s 3V3D
z'i 2/GND £paD1 |EPADL —— To Camera (switchable)
w 2.2UF 3V3A
P3 EPAD2 :
3/EN EPAD2 GPIO_CIS_PWRON BML15AX2215N1 €39
AMX
ND NCP114AMX330TBG GND '|'mu 4. 7uR L.7uF i
IEB Always ON 15 B
Ta.2ur - % esk o 1K
2u .
4/IN 1001 EL I —r2 3v
éli 2/GND EPADL |£PADL éiygNSAAEEdIO = 2 § MICo408x
P3| 3/en EPAD?2 M'ZUF ) vear? ] 7 /E i
N Place cap close to - - - 3l 3/vIN 2/6ND B2 VSOURCE
3 NCP114LAMX300TCG GND  LDO output pin S el L UEN1/vouT [PL
] GND s1 | 1
& Lo s =
E: > —1—22 ¢ TP3 JS102011JCON
Y .2u
E‘ ER L/IN 1700t FEL $ 2V5
(=l
$3o 2122 | 50 epap1 | _EPADI _LMS To GAP8 Fuse Power POS | ypat GNp [NED ) C
= >5 [G] > 2uF Option to use a 2/3A battery,
_5o 2V5_FUSE_PWRON P3| /ey £pAD2 |_EPAD2 : VBAT + — or 1x or 2x AA.
Sc5s CONNL Target VBAT 3.6V
2 Ex NCP114AMX250TCG GND ) Keystone 1018 (2/3A)  GND (range 4V - 3.3V acceptable — TBC)
ocC g
x =
— > C —
2 23 PU ensures 1V8 is enabled if GPIO z “
e} "’é is high-Z (typ. after reset: Flash on 1V8 = v
o gm o TPS62743 must be powered for boot) LG POS | ygat GND RIS VBAT GND |NEG —
©°x g Z—L21 o2/vseLs o —_ —_
.E gg B 2 D1/VSEL2 = =1 VRooT E CONNB EOF:%l:
= €2/vos o - =ZMa
e.: C1/VSELL o NC (Keystone 1024 (AA)) NC (Keystone 1024 (AA)) GND
e 2|¢ wosonn 5 GPIO_1V8_EN GND NC aNo
=, =
$82E 22 | o w5 e T NOTES:
E:.gg VROOT _LEZZ AL/sw AL YYD < —r ¢ 1v8 > Nominal 2.2uF cap in 0402 size (w/ t=0.5mm), X5R/X7R ~1uF actual under 3V bias |
= 8
S5e= I. TuF uto L2 Las R To MEMCORE and MEMIO
R ' 1285AS-H-2R2M=P2 / DFE201610C| | LOuF Power Management i
ge? GND = GAPoC_A_V@.2.SCHEMATI(_L
Rl e GND
czss FBACK_1V8 15/01/2019 12:00
@ AAA X Cauchy / Greenwaves Technologies
Sheet: 2/7 ‘
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Based on Nina-B1 spec: LED? 7 Biased for ~5mA @Vfmax=2.2V(G)/2.1V(R)
> Dual (R+YG) LED : LR o
— EDM IDLE: Green B ] RL‘ 180R LED_R
- Cmd mode IDLE: Orange ALY K-R L1 -
— Connecting: Red 4 — 0GA
- Connected: Off Y-Gn (Y6 TS LED-G/GPIOGAP W
. SML-D22MUW GAP8 allowed to drive (as SW1)

> Single (G) LED: LED1 at BLE reset,
— Connecting or Connected: ON then BLE is driving (as LED_G)
— Idle: OFF y 2 /7‘

VAt R23_ 53R |ep sINGLE
NINA_LED_EN P

APHD1608LCGCK R selected for 2mA @Vfmax=2.1V

Drive HIGH to enable LEDs,
LOW or high-Z

= to cut power consumption
< =
= |
= =
O
o o
— [T
=
o o
s 3 NINA_CTS_CONN
GND GND 3&']_
- CONN2
= N I IS B 4 I AN B BN 7 e % é:3v NINA_SWCK
m N| N| N| o~ N| N| o~ o~ R13 100R S0 2 _
us DO NINA_IO3_CONN
23 gReg 83gee i 1poR 20 NINA_SWOI0
§ E =] e 2 E‘ ;‘ E‘ R16 100R 00 GPIOGAP_NINARST#
o § § § R17 100R
RN NINA_IO2_CONN
LD R 1] ke 50/UART_RTS |20 NINA_RTS_CONN BG120-08-xx
- NINA_RTS_CONN  Back-up, for debug
2 19 A A
NINA_102_CONN 10_2 19/ResET N 12— GPIOGAP_NINARST# R15  100R
NINA_103_CONN 31 103 18/sw2 28— NINA_SW2 — NINA_I05_CONN
o 4 17 R20 NC
—— 104 17/UART.DSR I GPIOGAP_NINAL7 —1 NINA_CTS_CONN  Back-up, for debug
NINA_I05_CONN —————= 10.5 16/UART_DTR [-1&
%'—6 GND 15/SWDI0 | 15  NINA_SwDIO
g 14 o
LED_G/GPIOGAP_SW1 7/GREEN/SW1 GND 4|§
LED_SINGLE 8 a/BLuE 13/ANT(ND) |23
9 12 o
s oo s ' MIGHT NEED SOME ADDITIONAL PROVISIONS FOR FULL PIN COMPATIBILITY
4 I NINA_SWCK WITH NINA WIFI MODULES !l!

3V 10/vCC 11/SWCLK
Jeor Tae Joos
L., TuR 1uF | 100nF BLE Module
?Mﬂﬂﬂﬂﬂﬂﬁb@. NINA-B1 GAPoC_A_V0.2.SCHEMATI(_

GND GND 15/01/2019 12:00
Sheet: 3/7 ‘
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CONN3 GND GND
00 +2 100R —l__i_fr_—l_
3v3
90+2 GAPA3_CONN R GAPA3.CONN.R __ "— Ro6  GAPA3_CONN s GAPA3_CONN_R
02 GAPB3_CONN_R GAPB3 CONN.R " '——="R27  GAPB3_CONN  UART.FROM EXT.R 4o i3k GAPB3_CONN_R
002 GAPAL_CONN_R GAPAL_CONN_R —} R28  GAPAL_CONN GAPB2Z2_CONN 471 #ih— RFU
002 GAPBL_CONN_R GAPBL_CONN.R _ —= R29  GAPBL_CONN GAPAZS5_CONN 420 45 GAPAL_CONN_R
ge*; GAPAS_CONN_R GAPAS_CONN.R _ — PR30  GAPAS_CONN G%TBTUE-DEN-E 419 #0 _ GAPBL2_CONN_R
Q | - -
o GAPB12_CONN_R GAPB12 CONN.R _ — p31  GAPBL2_CONN 3v3 < e b2
GAPAL3CONN-R == R1p  GAPAL3.CONN  GAP_I250_SCKR PR GAPAS_CONN_R
BG120-08-—xx GAP_1250_SDI_R 410810 GAPBL_CONN_R
GAPA25_CONN_R GAPA25_CONN GAP_I2S0_WS_R
——}R33 - V5 L—4 #1411 3V
GAPB22_CONN_R GAPB22_CONN
— [} R3& - #13#12
CONN& L 1
002 2V5_FUSE_PWRGON GAP_I2S0 SCK R —— R79  GAPA24_1250_SCK GND CONNS GND
Dox2 GAPA25_CONN_R GAP1256_SDI.R _ —= Rs@  GAPB23.1250_SDI DFL0
802 GAPB22_CONN_R GAP_IZS6.WS.R == R81  GAPA26_1250_WS rovides SPL ot (UART). T -
0%2 rovides ) s , Timers,
802 _— R3S UART_GAP_RX VRooT A RO EXI-R ——7-RAa2  UART_FROM EXT to daughter board
0%2 _—— R36 ART_GAP_TX SIU-EALRS —— R83  UART_TO_EX
TEEg— UART-GAP-T UARTTO-EXT - SPIM1 on GAP_AL,B3,A5,BL
R0~ —— R37 STM8_PB2 (also 12C1 but I2C1 also on pins to CIS)
— . H H
Usable as wake-up signal — Timer/PWM on pins GAP_A13, B12
BG120-08—xx %°F Pee - 120 on GAP_B22, A25
- 1250 on GAP_A24, A26, B23
— UART on GAP_B6, A7 (but shared)
= Also usable as GPIO except [250 & 12(@
AL poey RAL JTAG-TDI
o posio |-E12 JTAG-POS10 JTAG-POS8 ™ 53R 10K a
JTAG-POS2. | P02l ko JTAG-P0S9 Re7 16
ZlL P0S3 RL2
= poss |8 JTAG-POS8 TTAG-POS2 JTAG-TMS
_ Pu ] -
JTAG-POSA R STMB_GPIO_SWIM Lo LK e
PS5 S
PO hee |Lps — JTAG-TDO R4L3 e JTAG_TCK
CONNS R39 1008 JTAG-POSL ™ 53R 10K
GND 3220-10-0300-00 2
(%=
JTAG Connector RLL RE9
NOTE - This pinning is intended to be compatible NRESET
with TagConnect TC2050 JTAG-ARM-20 to JTAG-ARM-18 converter JTAG-POS1O ~ =g NC
3v
RLO R&S 5
AG—
JTAG-POSY —— 1 JTABZNTRST
NC NC -
Debug only — in case need access to HYPER_RSTO# RL6 ]
HYPER_RSTO# GAPB12_CONN
Normally, not driving JTAG-NTRST at GAP8 input is OK.
R38 Provision back—up structure though.
3v
LTK
GND1 o
NRESET Loonf S
(20 == ”“Wii RESET BUTTON
2@ GND ¢ Connectors and Switches GAPoC_A_V@.2.SCHEMATI(_
(s}
52 15/01/2019 12:00
EVQPLx an
Sheet: 4/7 ‘
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NB:
—Slight static power consumption when switch is closed (3V/10K=300uA)
— Default switch position = (@) / Open — for normal use case
Open/closed switches :
1:n/a
2: selects UART for NINA or for Conn.
3: selects if Fuse Power Enable is Off/forced on
L: selects if Fuse Power Enable is controlled from GPIO
(dont select ForcedOn + GPI0-based)
5: selects normal or bootload/restore modes at NINA startup
6: selects if GAP_A3 is available as GPIO on connector
oris recycled as heartbeat LED
e 5 10K 19K 19K
= [}
a 5 § 10K =
Z|_II_.
w ~ 1) (o)
| U9 o
SEL_UART M
- 1 1B NINA_LED_EN
1/IN1 z - }Ku
UART_FROM_EXT 2 1 5/no1 Sw/[om 10 UART_GAP_RX Back—up in case pulse K{B 2B SEL_UART
S | g/nct on 2V5 for Fuse is 3AL < 1K
UART_FROM_NINA actually mandatory NP4, 2V5-FUSE_PWRON
L/IND2 R UART_TO_EXT GAPBL2 CONN LA RS2 | Series R to solve conflict if sw.
6 7 - < |uB it.
UART_GAP_TX 6/COM2 7/NC2 UART_TO_NINA . }\“ 3&L both closed (not legit.)
> SEL_UART NINA_SW2 B A
5/IN2 o \B—4|§
GAPA3_CONN

i TS5A23157 - SPDT switch
GND

IF EXT SOURCE can be disconnected or is H-Z capable,
then CONNx can be used not only as TP but also to plug UART i/f to talk with GAP8

One non-plated hole in each corner

1 2
OUNT-HOLE-2.8 OUNT-HOLE-2.8

Fiducials

FID1 FID2 FID3

FID&

GAPA3_HEARTBEAT

GDHO6SQL

TO DO: NINA_LED_EN on DIP switch

/7 18k

APHD1608LCGCK

GND

Switches & Electro—mechanics

GAPoC_A_V0.2.SCHEMATI(_

3 A

OUNT-HOLE-2.8 OUNT-HOLE-2.8 O O O O 15/01/2019 12:00
Sheet: 5/7 ‘
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NC
MNT1 I
< 3v3D GAPPWM_CISCLK
g . . .
H H o« e J_czuj_czs o C(IS_SYSCLK27
Voo ) 1/0E  4/VDD
No electrical connection, [= [= v oo o 1uF | 100nF
Dotea o asenciaced Shmbot i tayour. 2 Not used 2 P2 1 2/GND - 3/0UT A
. ! o m m R74
18mm interaxis M12 S—mount outside LVDS GND 12 CLK27 .
GND DSC6101Jx—027.0000T tF’lat:e resnsdtqrs close
o source drivers
u11 © m| Q| m| N| I I s I ﬁ| §| 7 (always discard one with NC)
= s5555% &3 8333 *
o - o o o o ; Q > o~ 8 8 8
- §|—7 TDSeND 5 £ = 3 3 2 2 3§ 3 o§  42/00uT3 42 DOUT3
§ 3v3D 8 | gavp kN o o g t1/pouTs 41 DOUTL
S 1K L8 55 3
g 2| Homrane § $ oA S LO/VAAPIX [ v D nee oad'to test STANDBY
@ R68
< 3v3D 1'K_| 10 1 10/SER_DATAIN_N 39/van 22— 3V3A R71 NG CaPBL2 CONN B
° ) e -
= 5{ 11 1 11/SER_DATAIN_P 38/AGND L'% R72 LKT 4
o w =
5% 12/LVDSGND 37/nc 2L ]
%% 13/DGND 3e/ne |38 GPIO_CIS_PWRON
3v3D 16 |4 ynp MTOV@34LC12STM 35/van |35 3V3A RESET-BAR must be low for 750ns
after power stable & for at leas -
15 34 =) cycles after SYSCLK stable ——
DOUTS 15/0ouTs 3L/REND 3 E[]l; Taking into account that MEMS osc.
DOUT6 16 | 16/p0UT6 o 33/STANDRY |33 (IS_STDRY il ISR start—up time is up to 1.3ms
a = — S": =
17 = — w 32
DOUTT 17/DOUTT § s 5 & 3 = §2/RESELBAR ] 1=
n w 1 w o
DOUTS 18 1 13/00UT8 5 % E 5 g % < E a2 . S ;wil/UL,ADRl LL%
ssfbogepobll 3va0 ‘
RSG 100R — o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ m lc26 lcaglczg chl lCBB LCBS
DOV (15027100 G T S I S I I s e Jaor Tave  Taeonr TaoonfTao0nf
DOUT3 — (IS_D3_CPI_D1 L
GND Bypass of VDD pins
R58 100R !
DOUTL — CIS_D4_CPI_D2 Place close to pins 1, 6, 14
R59 100R [ ]
poUTS — CIS_D5_CPI_D3 3V3A
R60 100R 2z = S 2 2 2 M GNDGND
DOUTE — (1S.06_CP1_D4 22 939 I3 (27 (30 (32 (36 136
6 o = > “Ds U z
pout7__ "0t 100R is b7 cpips 59 4 o T”uF TluF TW“F TN%FTW“F
—_ s} ()
pouUT8 R62 — LOOR CIS_D8_CPI_D6 5 § o GND Bypass of VAA and VAApix
R63 100R Place close to pins 35, 39, 40
pouT9 — CIS_D9_CPI_D7 D
R6L 100R o LED® Image Sensor
VSYNC — CIS_VSYNC RE9 )
T CIS_LED RES GAPoC_A_V0.2.SCHEMATIC_
HSYNC — CIS_HSYNC 2 Use common Ground Plane but
R66 100R G| partition layout into an 15/01/2019 12:00
PCLK —i CIS_PCLK APHD1608LCGCK analogue region (no dig. signal over it)
Biased for 3mA @ Vfnom=1.93V and a digital region Sheet: 6/7 ‘
1 3 [ 5 6

oC



Copyright 2019 GreenWaves Technologies

Licensed under the Solderpad Hardware License, Version 2.0 (the “License”);
you may not use this work except in compliance with the License.
You may obtain a copy of the License at

http://solderpad.org/licenses/SHL-2.0/

Unless required by applicable law or agreed to in writing, software

distributed under the License is distributed on an "AS IS" BASIS,

WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
See the License for the specific language governing permissions and
limitations under the License.



