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External MAXLAB ESP32 programmer L é L, —L —L —L —L
can be used to flash and interact with
the camera via the TagConnect cable 100u 1400w [00u | 4u | 4du [du | du
D Note: 3v3 and 5v are used as an output GND
J2 RL0 here to power the external programmer
uss-¢ RWRLL +5V UART buffers. Internal programmer +3V3 TODO: write comments about 103, 1046
10k LDO output must be disabled then H C € , , uio0
Al | FRAD in BOOT | SW2  R26 1045 strappping pins ESP32—S3-WROOM—1
VBUS ) PWR_FLAG +3V3 USR_EXT VBUS —o
Y D5 — — 1 10k P T 14 UD+
o s X0 S g - [T e e 1
- k1% - - = EN X _ _D-
£ GN MAXLAB +3V3 topmoot 5 6 EN | SW3  R27 €32
A7 Up— 4 %D GND TXDO 7 8 »—0 BATT_DETECT 39| (0,04
oo i H I——— /TOUCH1/ADC1_CHO
oo 87 oND 5 ESPEN  RXDO 9 10 o2 1u 4 10k GND PWRON_DET 38 ¢p102,/T0UCH2,/ADCL_CHL UOTXD/GPIO43,/CLK_OUT1 (32 ;igg
Tae 6 ESP_BOOT  SCL 11 12 lu CAM.SCL 18 (b0 /TQUCHS,/ADCL_CH2 UORXD,/GPI044,/CLK_oUT2 36— RXDO
D+ USB D3 TVS 5V USR | Swi CAM D& b3 PIR_CTRLD
badB6 UD+ 7 TXDO  SDA 13 14 - USR_BTN CAMDS 41 cpiou/TOUCHA/ADCL_CH3 GPI02q 23 TIRCIRLD
" GND 8 RXDo 1038 15 16 .° - ~CAMDS 51 ¢pi05,TOUCHS,/ADCI_CH4 GPIous 26 PIRCTRLLE
& USB D& TVS 5V IEN 1039 17 18 &I EL , CAM.DS 61 5ping/TOUCHS,/ADC_CHS GPIO46 H%
2 o sBULAB 105 19 20 ! . (CAM.D2__ 71 (pi07,TOUCH7,/ADC_CHE GPID4B/SPICLK_N/SUBSPICLK_N_DIFF [23—RCCr
= 2 | B8 — — 0 28 UsR_LED CAMMCLK 12 (p)0g,TOUCHB,/ADC1_CH7/SUBSPICSL GPI047/SPICLK_P /SUBSPICLK_P_DIFF =
G & SBuTX GND GND o [JUSRLED CAM.PWDN 17
i o w ~CAMVSYNC 4 GP'09/TOUCHO/ADCA_CH8/FSPIHD/SUBSPIHD
P < 7 LED_RED , CAM.VSYNC 18 (p1010,/TOUCH10,/ADCL_CHY/FSPICSO/FSPII04/SUBSPICSO
o < GND CAM.RST 19 D
PWR_FLAG PWR_FLAG R20 o GPI011,/TOUCH11,/ADC2_CHO/FSPID /FSPIIOS /SUBSPID SPII06,/GPI035,/FSPID/SUBSPID 2—8»<
Lok %@ GPI012/TOUCH12,/ADC2_CH1 /FSPICLK /FSPIIO6,/SUBSPICLK SPII07,/GPI036,/FSPICLK/SUBSPICLK 33<
GNDPWR GND PWRFLAG 0 CAM.SCL %% GPI013,/TOUCH13/ADC2_CH2,/FSPIQ/FSPII07/SUBSPIQ SPIDQS,/GPI037,/FSPIQ,/SUBSPIQ % 038
 PWR A CAM.SDA PWREN 22 ¢pio14,/TOUCH14,/ADC2_CH3 /FSPIWP /FSPIDQS,/SUBSPIWP GPIO38,/FSPIWP/SUBSPIWP
letaejeas Je1s [e1s Jeis A %ﬁ GPI015,/UORTS /ADC2_CH4/XTAL_32K_P MTCK/GPI039,/CLK_OUT3,/SUBSPICS1 %
" a3 a4 T us o o Lok %1—90 GPI016,/UOCTS /ADC2_CH5 /XTAL_32K_NH5 MTDO,/GPI040,/CLK_OUT2 SR BTN
u u u u . |
A03401A SYBOBOAMC = L3 = GPI017,/U4TXD/ADC2_CH6 MTDI/GPI041,/CLK_ouTy P4 USRBIN
BATT  PWR LBATT PWR_FLAG AO3401A 5 VBUS PWRGRAELOO M;z Et G% L0 433 PWRFLAG s CAN.08 41 e e WTHS/GPIO42 B3 USR_LED
E ) ! Sirtip i AN B3 c17 118 619 620 e2k |c25
1 2l gy o L8 L e 0, ESP32-S3-WROOM-1-N16R8 .
976k A2 3v3 GND
GND 100 BATT_DETECT i iu 1u EN 2 B 2p [Lu 1u | 1u | 1u [100u +
l UL o Gl ] g GND
R2 c5  R13 R14 R18
GND 976k 5V e |1L1 TP4057 1y 215k niok 215k :L GND N CAM{DI[2..91,MCLK,PCLK SCL,SDA HREF,PWDN VSYNC,RST}
4 3 d S . .
Vee BAT I_ﬂ> GND Bus connections to TODO: decide if sophisticated AGND connection
GND R4 LI N GND — PWR GND ESP32 MCU are optimized (layout) is required for camera connector 1
CHRG for easier layout bz
1K o 5K PROG sets 5] CAM.D4 C
NI FHRC i <
CHRG charging curren < . 3
I ptinhaa PWR_ON button starts DC-DC.
§I| 5 STDBY% PROG 200 mA MCU is responsible then for taking over ;\ « u7 E:mgg 4 +3.3VA
’ii SToBY ~ ! féf o6 PWR_EN signal 43V3 L6433VA 2 & XC6206-2.8V 428 cu8 o :
The NMOS here is merely to make sure /} ?T 3 2 22p AM €53 €56
GND <& JP1 b a signal palarity matches logical I Ic30 Vi Vo . P CAla Pébi 7 e 10
T . BF states (ON is HIGH>OV, OFF is LOW=0V) Ci6 Ci7 z €35 EH M u.p ;7 g
u u 1u .
PWR USB_PWR - PWR added benefit is that we no longer need OD onpl| 1Y ‘jﬁ Found in Al-Thinker design, 2, 10 GND  GND
VBUS ompletely, Just in case MCU output on PHR-EN o e e purpose s cmos 3T 12 4ovs
L Ju N
pletely. J o us yet to be understood CAM.MCLK 12 + +
T RT9166-12GVL +1V2 Pull-down is included for CAM.DY 13] |6
o Sl CAM.RST and CAM.PWDN o <_14[ | CAMERA o
s Vi i ; + < 1ap
BATT_DETECT c6 g PIR_OUT &5 o internatly V2 <251 | gy tu
connected straight to the MCU, 1u VBUS Q0 swi Q10 3 €36 Power Dawn Mode CAM.HREF 16
despite during the power—down u3 2N7002 1 P 1u datasheet quote: CAM.PWDN 17
condition they might supply PWR_ON GND J;GND ND CAMLVSYNG 8 oND N
some phantom current GND o] PCF85063A PWRON_DET 1 /I, Layoud To initlate hardware CAM RS 9 Layout:
yout: ) _ B Decoupling: kee
The hape is that output divider 6lsct 8 Put LDOs as clase as possible ta the Bre'BwON B (pin B6) CAM.SCL ScL 20 as lose b oEP
impedance is high enough for the 5 SDA > T 3 GND camera connector . must be tied to high 21 the camera
phantom current to be low enough 7. R25 Keep separate “island” for camera When this occurs, the OV2640 CAM.SDA "'zvesm: cannectar
to cause any issue Yim CLKOUTIX 215k connector and LDOs there internal device clock is halted : as possible
. . :] 2 oscl s and all internal counters are GND QA:
But it is better not to ga any higher 0sco @ reset. The current draw is less szl
than 1M in divider resisftors. since -LI— & than 15 pA in this standby mode L
the output impedance of a divider will | . -
be significant enough to interplay 32.768kHz $ +3V3 wg ng) Ccstf c\gozlta e: ~16V
with input ADC impedance of the MCU GND 4
" Ic33 Ic34 c37 VBUS L5 oD
VBUSyc6206-2.8v g II AS312 " 10u /R;Ealﬂiu o [tu Jiu i i o ois o
2 PWR_PIR 1 1u 1u | 1u
ol o O U4 ] D=LATCH ket Y APL5118 I go Cay cad cu D LEDJR LED_IR LED_IR LED_IR LED_IR
1u & ¢7  PIRCIRLD 35, o REL Y ) T T lefun sult N A A Y4 7
= - g E] tHee S our2fe—LF] s ‘gt 5 I % R RLepd TRLED
PIR_CTRL_LE 1] poor | ] 2 IRCUT IRLED IRLEDA IRLED L L L,
Cc29 1u 5 a
GND  GND  GND w IRCUT_CTRL 3 4 ov D10 D12 D14 D16 D18 a
RL5 R16 vss LECPNCUTL IRLED_PWM o4 1py 2 £g(3 LED_IR LED_IR LED_IR LED_IR LEDIR | &
) 215k 215k GND R31 Z . 3
Dedicated power supply to support 215k o ~MT9284-28)
the PIR wakeup when main DC-DC GND N 215k Uil IRLED \RLED
is turned off Layout: X — R33
Pulling both inputs to 0 Put IRCUT driver away from sensitive < 2.43R 055
latches the state of the D—-latch digital or analog lines GND NS +3V3 "
Given 0V264Q sensitivity, an aoptimal LED should be GND
396643 @ LCSC (Imax ~40ma for T <= 60C H H GND
fpeak = 850nm, MPN: E6CO603IRAC1UDA) )
[=]
Forward drop should be in a region of ~1.6V A S
The driver is capable of driving 7 white SDA 6 gpa 5
£SP_EN IRCUT_CTRL LEDs. WLED forward drop shauld be in the scL s INT X
_| ! vicinity of ~3V. Meaning, that, hypotetically,
EspBoor 2 IPL Mg ;‘zﬁ Hso Ig; we can drive up to 14 IR LEDs on this unit g
O P2 pyrEN [
3 WO TP12 <—O P23 Shutdown current for U12 is 1uA po
PWRPIR 5 py3 ¢—o0 P24 — oma u12 J7
Layout: form a loop of GNDPWR around the PCB TXDO O 1p1 IRLED_PWM O TPt lled = [ Vib = 94mV <—>114mV ] / [ ~2.4R ] ~= 4Om LTR—303ALS—01 o
o ) RXD0_____oSrps d—o 1P15
Do a via stitching with a spacing <= 20mm
(resonant freq of the via cell is ~15 GHz) H P8
<—O P16
2 {¢—o P17
H1 H3 1u
PIR_CTRL_LE 7 c O 1PL8
GNDPWR GNDPWR  GNDPWR GND PIRCTRLD__o g <—O P19 MAXLABIO INC.
¢—o P9 {¢—o P20 Sheet: /
H2 Hé 215k File: ai—camera—rev3.kicad_sch
R3 Title: MaxLab Al Camera
GNDPWR  GNDPWR Size: A3 [ Date: 20230520 Rev: rev3
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