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12 V Port:
AC/DC outlet power
supply i1nput %

12 V to 5 V Buck Converter: 52 KHz switching freq

V12P0

D2 45 V MAX VinU4

4 V5P0

ﬂ-‘ _E38 _'E39 _E40

D -3
1-VIN Z 4-FB =

©

™

1
2
3

PJ-057BH

0.9-6.5 V to 3.3

C41| C42 C43

22 470 u 100 u

D3

7u BR7uBop 5- ON 2-vouT
S$S34
= LM2575

5V_! SWITCHER ON

Schottky Diode: =
Reverse Voltage Protection

MMBDA4148-TP

5V to 3.3V

V5P0

*

LDO: Low Dropout Regulator

C46 l lC‘l
4R7u TjTlo

7
p

V Boost Converter: ~600 KHz switching freq

L2 ue
BATT_VOLTAGE Y e o Y 9 V3P3
- e51 Ie52 9-SwW 2 - R T
oRE U 6 2-vout 48 49 50
10 u Rlu R17 6 - VBATT R1 £ _E _E ng
BOOSTER ENY»——14 1 _gn 3-FB I3 1M R19 7u oo u
1R24 M I
- 7-LBI
4-180 [ 180k 6——>>LOW_BATT_INDICATOR
R20 8
8-PS
390k _I__S 5-GND 10-PGND L_l_

BOOSTER_PWR_SAVE >>—g§ﬁ\,—o

== TPS61020

o—gW\,—[vsPs

]

200 - POWER

uUs
6 6. v 3.pc 2 S>MICRO_RST Vv3P3
L 1EN
P - GND
/N o~
LDO_EN ST1LO5B
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Flow control:

D4 USB N I MH ReCharg I ng CI rcu I tr), Disconnects battery when R24 R25 §
'-H USB present. Product rung?R5 J6 C53 390 k
on low power through VBUS 8 —T—: ORLu
MMBD4148-TP via TVS diode. BAT[T_CHARGED {{————{ 1_Vo_OP_AMP_A 8_vcC -
D5
3 A+ 7 Vo_OP_AMP._B 7 USB VOLTAGE EN 1
Q4 L3 — P SPBATT_VOLTAGE .
VOLTAGE_USB _ ZXMB2PO2E6 B290A R26 2 A 6_B-
i 115k 5
cs5 R27 D 47U SW|tch|ng circuitry providing cs5 4_GND 5_B+ (CUSB_VOLTAGE_EN
10u 330 MBRS320 needed current to NiMH 10 u 1 . LM358
rl . - -
batteries = Dual Op Amp IC. Set up as R28
= = comparator to provide battery 180 k
— full reference as well as 5 V signal
FDG312P >
R29 > Q5 to connect VBUS to recharging —
10k — circuitry via transistor switch. -
4
ZXM61P02F
Q6 ° °
u7 i C56 é R30§ R31 1
OR1 U 10k 10k J7A
1 16 = VE
R32 2 | ¢C1 VP2 5 2
D7 P “—3| ce2 VP1 {7 V+/-
P NV LED1  THM2
ovsswxecra 330 | 5 Vvss THMI (55 V- | 12BH324A-GR
»—¢ LED2 VDD [7 3
CSOUT  TMR
; VN1 CTST éo RT1 RT2
VN0 DMSEL [ NCP18XH103KO03RB NCP18XH103KO03RB
Vv BUS R33 DS2712 o o
J8 BUS BUK98150-55A | VY | t t
1 /J_\ < [ U OLTAGE_US OR125
. VOLTAGE_USB |
veesv s ° IER = R34 RS = =
D+ -3 82R5 k<> 115k
D k2 _ C57
GND > 470p ==
154-15322-E - = .
R36§ §37 38
= 0 9 9
P17 USB_VOLTAGE_EN 1
NTR3162P
08 USB_ID>>—e
.||
TP18 TP19
§ R39 R40
2N 0 0
USB_ID_CUTOFF
USB_D+{(—e ¢—>>USB_D-
.|| ||.
NTR3162P NTR3162P
Q9 Q10
{USB_D+_CUTOFF {USB_D-_CUTOFF
USB Microcontroller Connect/Enumeration 300 — | |SB CHARGER
Enumeration will be completed in software in order to allow
for the maximum allowable USB current to charge the
batteries. Transistors are used to regulate power after the
enumeration process is complete.
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T T Motor Encoder Port

R41 R42
1R5k 1R5k

J9

VCC
GND
SEN A VOUT
SEN B VOUT

5 - BLUE - HALL SEN A VOUT <<

AlW|IN|-

6 - BLUE - HALL SEN B VOUT <&

PHR-4

I_—‘ zZ4
BZA800AVL

ESD Protection

Motor Driver Circuitry/Port Output

i P
us N D8 Z‘_S D9 J10
. ) o  15MQO40NPbF | 15MQO40NPbF L
MOTOR_IN1§< > INL OUTL [ 5 Pos
MOTOR_IN2 oY IN2 ouUT2 3 NEG
159 IN3 OUT3 7 “ “
'|| N4~ OUT4 i D10 i D11 MTA 156
MOTOR_DRVR_SENKS * || 1% ISENA —L ol 15MQO40NPBF [ 15MQO4ONPBF
- . ' }7 ISENB - - -
Sense Resistor: r43 .
Used for digital current (o N 1Ly ENA
limiting protection. 4
— aVs £
- VSS ©
MOTOR_DRVR_EN VPO
[ee]
) L298 Z Z
C t Limit 1.5 A : ] : ;
urren Iimitcer - max L s = 3 2 3 2
Q11 R44 OR1u
NSS1C201LT1G . IP4085CX4 IP4085CX4
OR47 _ = =
V12P0) =5 st s
-[é;;J—MWu ESD Protection
= 40R2 Q12
NSS1C201LT1G
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V3P3 V3P3

§ R47 R48
49R9 49R9

V3P3

Backlight EN >

500

LCD

p 34 |35 U9
c70
OR1u ORLu 3 VO V1 V2 V3 V4VDD2 VDD
A3+
= ~ 2 1 a2+
L [V
3L caP3p
57 30 Sl - serial data in 1—<36 {sI/MOsI
u CAPIN
T 29 scLk g3 ——(scLk
u CAP1P
28 | cap2p AO - L = Command, H = Data [622————<<A0
07%
tu 27 caP2N —cs1B WA ((-CSIBINPCS
c74
IH 1 32 1 vout RST 22— (K-LCD_RST
lu
2
O fcs
19 | .,
18 1 1.
R49
M1| — VSS VSS
4\"A% <
= 26 33
1RS k EA-DOGM128
5K >n7002PW .
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V3P3

V3P3

R50
1R5 k
V3P3
D12
§ R53 APL3015SYCK
1R5 k
N
Q13 RS54
D14
VWA

W APL3015SYCK
X BC846 RS K

Q15 R57

1w
BC846 1R5 K

600

Testpoint: For VREF
rail if needed il

TP20 §

D13

APL3015SRCPRV 5

R56 Q14

V3P3 75 [C76 [C77
R2 u 10 b=
* XBEE Transceiver
R51 uio —=
10 k
H vee ADO/DIOO DIOO -
£ pout AD1/DIO1 DIO1
2 DIN/~CONFIG AD2/DIO2 DIO2
»<—=— DO8 AD3/DIO3 DIO3
~RST_XBEE Y 6| “RESET ~RTS/AD6/DIO6 ~RTS_UART
* = PWMO/RSSI ASSOCIATE/AD5/DIOS DIOS
RS g PWML VREF
R o [ RESERVED ON/~SLEEP
- 16| DTR/SLEEP_RQ/DIOS ~CTS/DIO7 Q?CTS,UART
[ SN AD4/DIO4 DIO4

D15
Z APL3015SECKT P21

/\
XBEE SLEEP

< DIN_MICRO_TXD

>>DOUT_MICRO_RXD

XBEE-Pro 802.15.4

LED indication used for testing
and debugging purposes.

TRANSCEIVER

-
1R5 k BC846

>>XBEE STATUS ON/SLEEP
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e . . RJ-45 Port
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BEAD FERRITE R64 0 3p3
TXP_TD+ 1 9 10 k DN
= TXN_TD- 5 ¥B_+ LED L_+
RXP_RD+ 2 =gt LED L - 0@@9 LINKLED
cT
. 5 RAR,—ACTIVITYLED
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3| N;T ¢ o—>) nRST TXDO H2E———— L TXDO “ L
22 .
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