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1 2 3 4 5 6

TP10
SOURCE CAUTION:
ol | Switching off 1V8 to GAPMod also means switching off
~Lw a few I/Os not dedicated to the HyperMem
xTo TP6 TP7 -- in particular UART. Not a big deal as normally
¢ 2 % 14 c12 this is done when GAPS is in deep sleep.
& 0BR —_— However in future, may want to revisit GAPMod design
VROOT T4'7UFT4'7UF to allow cutting only power to HyperMem, not to GAPIO mem IOs.
-
T VROOT_GAPS
= Always ON
GND To GAP8 1/0s on VCAMIO
GND For all LDOs: 3v3
IC7 Place output cap close cous
U3 to LDO output pin ™1 ™2 mico U; GND
TZ.ZUF R9
4/IN vout |EL $ —1 $ PSl 3)VIN 2/GND P2 T
c13 0.5R P4l 4EN 1vouT B2 3v3D .
2 |L 2/GND EpAD1 | —EPADL — L1 avan To Camera (switchable)
o 2.2uF
P3 EPAD2 ©
3/EN EPAD2 GPIO_CIS_PWRON BML15A)<2215|\LC39_LC40_LC41
NCP114AMX330TBG GND 4708 4.70R 4.7UF A
GND =
ICS o Always ON 1o
T2 . P9 P8
.2u 0.5R 1K
4/IN vout |EL $ ¢ 3V
a J_(:14 R7 R0 o | k&
z IL 2/GND EpaD1 | -EPADL To NINA and 2 z| 3 icomn D
O GAP8 SAFE_IO m o < ] >
2.2uF VBAT uU13
PS { 3EN EPAD2 |EPADZ
Place cap close to o - P 3l 3N 2/GND |B2 VSOURCE
oD NCP114AMX300TCG GND LDO output pin | 3 P4l N 1vouT |BL
s S1
n ICQ Us —
o TP3 JS102011JCQN
3 TZ.ZUF p1 ¢
ED 4/IN 1/0UT 2V5
T®E a _L015
% 5 g = 2IGND EPADL = 10 GAPS Fuse Power 5 VBAT GND all Option to use a 2/3A battery,
o G :
s %g VS_FUSE PWRON___—_ps | gy EpAD2 |—EPAD2 2 aur VBAT - or 1x or 2x AA.
3 Target VBAT 3.6V
— o CONN1 g
,8 ; % NCP114AMX250TCG GND ) Keystone 1018 (2/3A) GND (range 4V - 3.3V acceptable - TBC)
5SE )
LEO . . AY\@D
>= ensures is enabled i =
E’m ; PU 1v8 bled if GPIO g
=320 is high-Z (typ. after reset: Flash on 1V8 = ,_,D, R75
O g S TPS62743 must be powered for boot) > POS | \/paT onD |NRS POS | \gaT GND NEG
w =) <t
290 z|¢ D2/VSEL3 @ - NC + -
8Lg o, pivseLe DPL VROOT £ R76
S U5 C2/VOS slo o CONN6 CONN7
z S e C1VSEL1 C1 % — E NC (Keystone 1024 (AA)) NC NC (Keystone 1024 (AA))  GND
GIN S %i B2/GND o GPIO_1V8_EN GND GND
neon B1
z (V] B1/EN
522 22 | o o e 4 NOTES:
g 8 v g VROOT _LCZZ Alsw AL Y $ — ? 1v8 > Nominal 2.2uF cap in 0402 size (w/ t=0.5mm), X5R/X7R ~1uF actual under 3V bias
=3 1 R8
z52% I“”F 010 P _LC 6 To MEMCORE and MEMIO
s < s> =5 1285AS-H-2R2M=P2 / DFE201610C Iloup Power Management GAPOC A VO3
o> —_ =
9g8g GND
fas3 FBACK_1V8 17/02/2020 23:29
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Based on Nina-B1 spec: LED? 7 Biased for ~5mA @Vfmax=2.2V(G)/2.1V(R)
L
> Dual (R+YG) LED : Al /\F{ed
- EDM IDLE: Green b 1 R21 180R LED R
- Cmd mode IDLE: Orange A KR —
- Connecting: Red w4 —  LED GIGPIOGAP_SW1
- Connected: Off Y-Gn - R22 180R
SML-D22MUW GAPS allowed to drive (as SW1)

> Single (G) LED: LED1 at BLE reset,
- Connecting or Connected: ON then BLE is driving (as LED_G)
- ldle: OFF p 2 /\7‘

453R
1 R2s LED_SINGLE

NINA_LED_EN

_— APHD1608LCGCK R selected for 2mA @Vfmax=2.1V

Drive HIGH to enable LEDs,

= LOW or high-Z
% 2‘ to cut power consumption
s s
S
o x
}_\ LL\
= e
xr o
< <
5 35 NINA_CTS_CONN
GND GND R11
L
a7k L CONN2
GND Pl 3V
8 z| £| a| 8 £| §| g § < R13 100R NINA_SWCK
P
R14 100R O NINA_IO3_CONN
289 52 8 g2 R15 100R NINA_SWDIO
© zZ 2 o © o o & 7 9 R16 100R GPIOGAP_NINARST#
g g EE &
S 553 R17 NC
g 8 4 20 NINA_RTS_CONN BG120-08-xx NINAIOZ CORN
1 - -
—— 1 1/RED 20/UART_RTS p——m - — 330R
LED_R - R18 NINA_RTS_CONN Back-up, for debug
NINA_IO2_CONN — 2102 19/RESET N |19 GPIOGAP_NINARST# e
s 18  NINA_SW2 L T~ NINA_IO5_CONN
NINA_I03_CONN 10_3 Lerswz - 1 R20 330R I
_4 | 10_4 17/UART_DSR 17 GAPB13 e [ S — NINA_CTS_CONN Back—up, fordebug
5 15 R32
NINA 105 CONN — ] 10_5 16/UART_DTR
_105_ NC
o) 6 15 NINA_SWDIO
Zl— GND 15/Sswbplo  p———— -
© 7 14 =
[ED_G/GPIOGAP_SW1 —— | 7/GREEN/SWI GND ——%
LED SINGLE ———2>{ @BLUE 13/ANT(NG) 22
- a
9 { gvec 1o GND L_%
10 1 NINA_SWCK
3V 10/vCC 11/SWCLK p——m" —
c17 | cis | c19 2282522522522 89
[OCRONOVRVNONORONONONORONV]
4.7uff 1uF | 100nF ¥E BLE Module
EE YRS NINA-B1 GAPoC__A V0.3
GND GND 17/02/2020 23:29
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1 2 3 4 5 | 6
GND GND
GAPA3_CONN_R Ve GAPA3_CONN T n24 il T GAPA3_CONN_R
| | _l0.0.Q:_RZG | H#2! H2 | |
GAPB3_CONN_R GAPA3_CONN_R _,jon== R27 GAPB3_CONN UART_FROM_EXT R B GAPB3_CONN_R
GAPA4_CONN_R GAPB3_CONN R 30so——= R28 GAPA4_CONN GAPB22_CONN w1 sab— RFU
GAPB4_CONN_R GAPA4_CONN_R 3000 R29 GAPB4_CONN GAPA25_CONN w0 45 GAPA4_CONN_R
GAPA5_CONN_R GAPB4 CONN R 3000 R30 GAPA5_CONN  UART_TO_EXT R W1 4o GAPB12_CONN_R
GAPA5_CONN_R GAPALS_CONNTR —0 " 4418 12 =]
GAPB12_CONN_R —49oR[—1—R31 GAPB12 CONN v w7 Heh—> 1Vio
GAPB12 CONN R 300RF—1 R12 GAPA13_CONN GAP_I2S0_SCK R GAPA5_CONN_R
GAPA13_CONN_R - GAP_I2S0_SDI_R ﬁg #’fo’ GAPB4 CONN R
APA2 NN GAP_I2S1_SDI_R - -
GAPAZ5 CONN R I00H—331 GAPB22-CONN 2vs < e k> 3V
GAPB22_CONN_R - T s . 1
1v8 GAPA24_1250_SCK GND CONNS GND
GAPA25_CONN_R GAP_I2S0_SCK_R GAPB23_12S0_SDI DF40
GAPB22_CONN_R GAP_I2S0_SDI_R GAPB13
VROOT GAP_I2S1_SDI_R Provides SPI, 12C, (UART), Timers, GPIO

R35 UART_GAP_RX

UART_FROM_EXT

to daughter board

R36 _ UART_GAP_TX UART_FROM_EXT_R UART_TO_EXT
UART _TO_EXT R - SPIM1 on GAP_A4,B3,A5,B4
R37 STM8 PB2 (also 12C1 but 12C1 also on pins to CIS)
Usable as wake-up signal - Timer/PWM on pins GAP_A13, B12
- 12C0 on GAP_B22, A25
- 12S0 on GAP_A24, A26, B23
- UART on GAP_BS6, A7 (but shared)
g Also usable as GPIO except 12S0 & 12C0
M| Ral JTAG-TDI
POS1 .
-, posio |P10 JTAG-POS10 JTAG-POS8 ~ /=2 10K A
Z
JTAG-POS2 POS2 ose |Pe JTAG-POS9 R47 ©
S |—P3 POS3 R42
5 oss |P8 JTAG-POS8 JTAG-TMS
Pa | ot JTAG-POS2 R 10K
JTAG-POS4 bos7 |P7 STM8_GPIO_SWIM 2
P5 ! poss R48 o
pose |8 —3 JTAG-TDO s
R39 100R JTAG-TCK
CONN5 JTAG-POS4
453R 10K [a)
GND 3220-10-0300-00 b4
O]
JTAG Connector R44 49
NOTE - This pinning is intended to be compatible NRESET
with TagConnect TC2050 JTAG-ARM-20 to JTAG-ARM-10 converter JTAG-POS10 453R NC
3V
R40 R45
JTAG-NTRST
JTAG-POS9 ———1
NC NC %
Debug only - in case need access to HYPER_RSTO# R46 O
HYPER_RSTO: GAPB12_CONN
Normally, not driving JTAG-NTRST at GAP8 input is OK.
R38 Provision back-up structure though.
3V
47K
[a)
GND1
ND 4| zZ
NRESET. i I © o
PSJ ’—[F $2
—Hs3 RESET BUTTON
B
@ GND Connectors and Switches GAPoC__A V0.3
S2 .
EVQPLx GND 17/02/2020 23:29
Sheet: 4/8
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Issue if wired-ANDing HYPER_RSTO# with NRESET
and switching off 1V8 from GAP8 GPIO:

would cause assertion of HYPER_RSTO#

hence of NRESET and therefore reset of GAP8 !




1 2 3 4 5 6
NB:
-Slight static power consumption when switch is closed (3V/10K=300uA)
- Default switch position = (0) / Open - for normal use case
Openl/closed switches :
1:nla
2: selects UART for NINA or for Conn.
3: selects if Fuse Power Enable is Off/forced on
4: selects if Fuse Power Enable is controlled from GPIO
(dont select ForcedOn + GPIO-based)
5: selects normal or bootload/restore modes at NINA startup
6: selects if GAP_A3 is available as GPIO on connector
or is recycled as heartbeat LED
Q57 R g
N 3 10K 0]
]
zZ l——"——« >
© o ()
© U9 x
1AL
SEL_UART 1 1INL . " NINA_LED_EN
2 ) A
UART_FROM_EXT 2 | onor Ziocomt |10 UART_GAP_RX Back-up in case pulse 2B SEL_UART
—2 onc1 on 2V5 for Fuse is 3| o 1K
UART_FROM_NINA actually mandatory B —1 4 2V5_FUSE_PWRON
4/INO2 4 UART_TO_EXT GAPB12 CONN 4A R52 Series R to solve conflict if sw.
UART GAP_TX 6 | gicomz % 7INc2 ———— UART_TO_NINA — A 48 3&4 both closed (not legit.)
& sN2 B8 SEL_UART NINA_SW2 . B_s_a__%
. GAPA3_CONN Qeelee GAPA3_HEARTBEAT
TS5A23157 - SPDT switch N
GND S3
IF EXT SOURCE can be disconnected or is H-Z capable, GDH06S04 LED3
then CONNXx can be used not only as TP but also to plug UART i/f to talk with GAP8
IV
TO DO: NINA_LED_EN on DIP switch 1 %
O]
APHD1608LCGCK
One non-plated hole in each corner
H1 H2 Fiducials
MOUNT-HOLE-2.8 MOUNT-HOLE-2.8 Switches & Electro-mechanics
FID1 FID2 FID3 FID4
GAPoC__A V0.3
H3 H4 — =
MOUNT-HOLE-2.8 MOUNT-HOLE-2.8 17/02/2020 23:29
Sheet: 5/8
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better solution than just truncating
by dropping 2 LSBs from CIS ???

A voir:

1 4 l 5 6
N NC
MNTL A 3v3D GAPPWM_CISCLK
) . . .
b o
E a (2R, E J_ J_ CIS_SYSCLK27
| =) C24 | C25 _
w5 e} PL | 1joE  4/vDD
No electrical connection Ja) ) O o o 1uF | 100nE
Petes from a25bciatsd symbol m layout 2 2 2 | 2GND  3/0UT
18mm interaxis M12 S-mount «© “ GND U1z CLK27 R74
GND DSC6101Jx-027.0000T Place resistors close
to source drivers
U1l © m| <r| m| N| R I 3| 5r'| g (always discard one with NC)
2] a zZ o z [a] [a)] N4 N4 o — ~N
o S z g o 5 5 5
a) 23333 °=¢ 2% 888 42
Z—2 mwseno 8 8 2 2 € 2 o £ 5§ S § 42o0ut3 DOUT3
. Re7 O S ¥ 50 3 § ¥ S Y S
g —L+—3 sBYPCokin® S S 41pouTs AL DOUT4
3 3Vv3D 1K g Lo
[a) ] I
S zl 9BYP CLKNP ¥ © @ O 40/VAAPIX |40 3V3A Back-up only,
g G R68 B ¥ ® in case need to test STANDBY
g — 10 39 3V3A
o 3\,32 — 10/SER_DATAIN_N 39/VAA R R71 NC GAPB12_CONN
z zl 11 1 11/SER_DATAIN_P 38/AGND |38 I(ZD R72 4K7A
O [ z
S IA 12/LVDSGND 37Ne 3 ©
8
z — L sene |36 GPIO_CIS_PWRON
3v3D ___ 14 | MT9V034C12STM 35 3V3A RESET_BAR must be low for 750ns
14/VDD SHIVAA A after power stable & for at least 20
15 34 | cycles after SYSCLK stable --
15/DOUT 4/AGND z <} €5 c
DOUT5 5/DOUTS S4AG 15} E[]% Taking into account that MEMS osc.
DOUT6 181 16/D0UT6 a 33/STANDBY |32 CIS_STDRY Q u start-up time is up to 1.3ms
5 = O g [a)]
DOUT? 17 1 17/00uT? S £ 5 ¢ 3 = S/RESET BAR 22 H I P
o S W 5 3 . s' 3 2 a) O
DOUTS B gpouts 5 4 2 2 9 K x E 2 o Ssvcr_aory z
85 EG 8886 3I 826k avaD
(<)) o I N o™ < [Te} © ~ [o¢] [=2] o
oo el el el e el el e el el @ J_CZG _LCBS_LCZQ J_C?,l J_C33 J_C35
R56 100R
bouT2 —3 Cls_Dz_CPI_DO of o o of o < ¢ o o o o o T4.7uFTluFTluF TlOOnF TlOOnFTlOOnF
DOUT3 — CIS_D3 CPI_D1 L
R58 100R GND Bypass of VDD pins
DOUT4 — CIS_D4_CPI_D2 Place close to pins 1, 6, 14
R59 100R
DOUTS — CIS_D5_CPI_D3 ol o o LA & a 3V3A
R60 100R E X G5 0 | GNDGND _L 27 _L _L 2 _L 4 J_
DOUT6 — CIS_D6_CPI D4 3 ?, % n} :| o, = c 30 3 3 36
— -
R61 100R [a] 2] 2] T4.7 F Tl F Tl F Tl F-|-1 F
DOUTZ — CIS_D7_CPI_D5 s - 7 ? 3 . . oon 00nF | 100n
R62 100R o o L
DOUT8 — CIS_D8_CPI_D6 a 9 %9 GND Bypass of VAA and VAApix
R63 100R ¢ & = Place close to pins 35, 39, 40
DOUTQ — CIS_D9_CPI_D7
_D9_LHFIL_ LED4
R64 100R Image Sensor
VSYNC — CIS_VSYNC R69
R65 100R 453R A GAPoC__ A V0.3
HSYNC — CIS_HSYNC = Use common Ground Plane but
R66 100R O | partition layout into an 17/02/2020 23:29
PCLK — CIS_PCLK APHD1608LCGCK analogue region (no dig. signal over it)
Biased for 3mA @ Vfnom=1.93V and a digital region Sheet: 6/8
1 4 5 { 6
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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.
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