2 3 4
2V 2V
C6 1uF
Cl 22uF ._ltj—“
I—O ||
| | ' —
| =1 S " 16 C5 0.1uF
C2 WF @ WG M * = CHO VDD '
I AN o §> CHI VREF <»S—T I—|||-
T AV 7= CH2 AGND —=
J1 mmBE AN == CH3 CLK <5 SCLK |
(L X= MV == CH4 DOUT AN
NLXX AN v == CH5 _ DIN =5 R5 22k ¢ SDA
LI M * g~ CH6 CS/SHDN rrgm—y
AN = CH7 DGND CcS |
— Ra— 47 I MCP3008 e
c3 L1111 [LL11]c4 =
VBAT 1000p0F TTTT TTTT 1000pF
R1 _ _
619k
Battery Sense Voltage Divider:
0-16V shifted to 0-5V R2
1 LSB = 15.625mV o
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+
2. @
L g AUXPower
Yol Nol I [o/e]
12 I
4 = Ql
= R6 = =] DMG4496SSS
270 47k — | ]en
D1 _T_ Absolute Max Vds =30V
Blue “ = = Rds(on) = 22mOhm typ., 29mOhm max

.||
<

See the datasheet for the MOSFET for
additional drive characteristics.
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Circuit Details:

VIN_Battery voltage can be 5.5V to 16V.

\ VIN Battery

Device will under-voltage or over-voltage shutdown if

outside this range.

Circuit Details:

To disable motor drive output, pull EN low
and disable the buffered inputs to INA, INB,

and PWM.

Circuit Details:

PWM Frequency can be 0 up to 20kHz Max.

PWM Minimum 'OFF' time is 6us.

IMPORTANT:

All logic requires 5V levels. For design re-use,

level shifters should be used outside this sheet

block.

1.5
C7T == f()80uF
—|_22uF
U2
__EN 31 32
——— VCC(Slug) OUTA(Slug)
RI1
470
§R13 é OUTA OUTA 30
D2 <21 NC NC —22
FAULT Red—v—\\ 4.7k O—i vCC GNDA 37
[ INA AN == INA GNDA —5
1k & o —7 ENA/DIAGA OUTA i
R9 = NC NC —
| PWM AN 5=1 PWM vee —5
1k 0 CS NC T<
R10 11> ENB/DIAGB OUTB 30
| INB AN 51 INB GNDB —5
1k W NC GNDB 13
12 VCC GNDB 17
e NC 5
Current Sense }—0 OUTB OUTB
Note: The Current Sense feature is currently not used. § Il{k12 OUTB(Slug) 33

VNH2SP30TR-E

OUTB

Table 12. Truth table in normal operating conditions
INy INg | DIAGA/EN, | DIAGG/ENg | OUT, | OUTg cs Opetating mode
1 H High Imp. Brake to V¢
R " L Clockwise (CW)
1 1 1 H 'sense = lour’K Counterclockwise (CCW)
. - L High Imp. Brake to GND
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Circuit Details: 12.0V, 2.2A Regulator
Vout = 12.0V
Vin (min) = 6.75V (set by under-voltage lockout)
Vin (max) = 16V (absolute max 25V - set by capacitors)
Iout (Max) =2.2A
Iout (Min for CCM) = 400mA
Freq =283kHz
| 1.1 T I
C25 C26 C27==C29
22uF 22uF luF 1uF e =
— = 1 C32 J—C33
- - WE T 0.1uF
| = =
Us —e
1 8 > |||
Circuit Details: * VIN = 8 18 4 | Q2
Connect the EN pin to VIN to automatically > HB ~——— LS8 DMG4496SSS
turn on the regulator when power is available. R17 4 -
Pull this pin to GND to disable/shut-down the 47k > EN (35 — | ]en
regulator (reduces supply current to less than ) __0 1uF *—o— SSRP3L-M3/36A
10uA). > UVLO 19 ' L2 D6
RIS C28 HO I
10k 0.47uF C31 HS <20 &
7
1= ss
0.1uF D5
Circuit Details: cs L 12 R20 0 ohm SS8P3L-M3/86A  w|o|c~|x
Under-Voltage LockOut (UVLO) is currently 11 4 | Q3
set to approx. 6.78V. <1 SYNC 13 2 t DMG4496SSS
CSG R21 0ohm 0.025,3W
| R19 3 — | ]en
| | | W\l RT 15 —
19.6k Lo | —E:
| i 5 10 ]
| [l RAMP VOUT = 1 VREG_12V
|| 30I(;pF 8 037 C38 Trew  Trcao —T—C41 —Lc42 |
FB = R24 2uF | 22uF | 1OOWE TN 100WETT g up T 0.1uF
6 AGND 4.02k
14 9 R22 C36 ¢
$—— PGND COMP | R2S
5| 10k 4700pF 464
— C34
- = |
o Il L
—4_ 2200pF =
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3.3V, 1A Regulator
AP1117D33L-13
VIN _L IN o OuUT _L _L . VREG 3V3
Input Voltage Requirement €10 % Cl ! €12 C13
u u :
10uF 10uF 10uF
For proper operation, VIN should be 0 luF Y us TuF B Y Circuit Details:
greater than 4.7V. 1 Minimum 10uF cap (0.150hm <= ESR <= 20ohm) must be
—_ = — R connected on output.
Guaranteed max dropout is 1.4V at full
1A load.
Component Details:
Component is rated for up to 1A output, and thermally
protects at 150 degC. For TO252-3L package, Thermal
Resistance (Junc-to-Amb) is 73 degC/W. Therefore derate
below 1A for temperatures above about 25 degC when VIN
isat 5.0V
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VIN

Circuit Details:

VIN supply voltage required by IC is
4.5V to 23V for proper operation
(required operating conditions).

However, capacitors are only rated to
25V so suggest VIN stays below about
16V.

Circuit Details:

Connect the EN pin to VIN to automatically turn on the
regulator when power is available. Pull this pin low to
disable/shut-down the regulator (reduces supply current

5.0V, 3A Regulator

/N

DNI (This is an alternate part)

Circuit Details:

_I_ . VREG 5V
C23 +(C24

Output voltage is set by voltage divider on feedback pin

to less than 3uA). I<
D3
501-10008
D4 RB751S40T1G
[ I . J
U4
2 1
- VIN BOOT C19
_L _L i 3 IO.OluF L1 22uH
Cl4 == C15 ==Cl6 L T BN~ sw e—b
10uF | 10uF TO.luF 2
8 5
[ Ss O  FB =
Cl17 a
= O.luF—|_ Ii' GND & comp 2
— — RT8250 Rl
= - S R14 11.3k
DNI
4.7k 20
T /N
5.6nF

IMPORTANT NOTE:

Do not power-cycle this part too rapidly and repeatedly.
Rapid power cycling causes excessive stress on the IC and
may cause it to fail and damage the board and connected
accessories. Therefore, after switching main board power
off wait at least 5 seconds before switching power back on.

(FB). Feedback reference voltage is 0.925V typ.

Vout = Vfb(1+R1/R2)

A DO NOT INSTALL (SEE BOM FOR COMPONENT PLACEMENT)
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3.3V
<
|| =|2|2|S ——C43 J~c 4J~c45 ——=C47
| 1uF TluF TluF 1uF
| ErReas 1
RESET < s~ RESE 228
= X1 ——
[ 1, 2 29 —
'D' SMHz 2
o B4l g p1g el P16 o
P1 i) 43§H> P1 P17 <H§1 P13 P17
P2 73 4f‘> P2 P18 <4§2 P10 P18
P3 i 1<H> P3 P19 <H§3 770 P19
P4 ~¥>= P4 P20 =¥ P20
P5 2 u7 24 P21
i P6 31 P5 pex3oa P2l M55 L7
P6 77 EH> P6 P22 <H§6 773 P22
P7 g 9<r> P7 P23 <H§1 P4 P23
P8 9 1§> P8 P24 <4>32 735 P24
P9 P10 11<H> P9 P25 <H§3 P76 P25
P10 P11 12<H> P10 P26 <H§4 P77 P26
P11 P 13<H> P11 P27 <H§5 P27
P12 P13 1EH> P12 P28 <}136_l
P13 =13 551 PI3 P29 <= i 12C CLK
P14 "> P14 Qv pP3() i l 12C DATA
P15 16 NN 38
P15 <> P15 > > > > P31 <o—
— L TX
|~ |~ RX ‘
ianl [a\] (o)
33V 33V
R27 R28
§10k §10k 3.3V
U6
— A0 Vce g L J
— Al WP <6
#’ NC SCL <z ——C46
GND SDA == & 1uF
_ | wm24512-RDW6TP 33v. |
— =
0 . — |
Note: EEPRQM 1S twice as & 13 DNI
large to provide extra
data/variable space. R26 = 14 DNI
DNI Jumper can be installed to DIS-able writing to the EEPROM
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VBAT
248 VBAT Motors
Power Input Port v T
| 12V Reg == otors
Power 12V.SchDoc (0] F1
— | |en
5V l(l){(sz - VIN 12V VBAT Motors EN Motors Right Motor
VREG 12V T 1 — . 79 110 H-Bridge Driver.SchDoc
EN Motors 3 2 - - > Kinect 12V
o QT SR L = i | Motor PWR (20A) | 1 VN Batiery
— 47k -~ EN Motors
47k OUTA [ > +
F2 ] U1IB — INA L[
5V _Reg 3.3V_Reg P23 3 4 2
— — - VBAT . > PWM
= Power 5V.SchDoc Power 3V3.SchDoc VBAT Aux N —
sv 3.3V . J U > INB  OUTB [ > " |
) 4 > VIN T | K| Current_Sense
—ON 0931 EN Board VREG_5V > VIN VREG_3V3 [ Main PWR (5A) R-Motor
S1 > EN
_ | Power-mode Select SW  R33
— 3. Board + Motors IM
2. Board Left Motor
1. OFF =—— H-Bridge Driver.SchDoc
= EN Motors
w| Ul2B
P21 3 4 % I\E’II\IN—Ba“ery
OUTA
33V EN Motors USB grop Her SehDy EN Motors . PWM _| 2 :
USB-to-Serial.SchDoc FOPECr. 5CL 0 — > INB  OUTB [ |
J17
2R73§ TXD — RX K| Current_Sense
RXD ] TX 12C_CLK [ L-Motor
D7 I2C DATA < >
Green R
RESET l RESET
nable nable mmgagammmmammmmmaammgaaggggg
ADC
ADC Schboc l 0000000000000000000000000000
12V 5V 33V —_— = ) [\ (3aY 5l el M=l L =] (=) (= £l [N (el hon Ml M=l I
' T sEEEEEEEREEEEEEEEEEREEEEEEEEEE
Aux_A
. l . I N T Aux_ SW.SchDoc
TH [8 B8 B > VN
2 J13 4 J15 P16 — > EN AUX A
Aux B
5V WVIEKAIL s Aux_ SW.SchDoc
C48 22uF > VIN
P17 AUX B
' EN
5V VBAT | Spare GPIO —
1 R35 4.7k PO
C49 IuF @ W B AN P12 R40 0ohm 1 Aux_C
o . s T AN— P13 R41w 0 ohm 2] VBAT Aux 4 ux_SW.SchDoc
MTG1 onm Diaital | LI ANN—F3 P4 Ra2pNAOohm 3]0} DNI — VIN
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o £
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Design Note:
TXD and RXD must be buffered to
3.3V prevent back-flow through the I/O pin
USB 3V3 U9 into the power net of the IC which can
1 5 weakly power on the device.
> OE VCC
30 A 4
Csl1 GND Y TXD
I |||' 74LVC1G126 O
1uF = +— |—| | |
0.1uF
USB VCCIO
U8 FT232RL | 3 5 o 1
| USB MINI-B A | -||I = VCC OE —
e 5, VCCio TXD 0.IuF 4 A =% RXD |
5 FB1 VCC RXD = Y GND
+5V — b—9
D- ‘3‘ }%D USBDM RTS# % TALVCIG126 —
D+ > <> USBDP CTS# =—=<
NC —X )
GND ] DTR# )
— 1 <3 Ne DSR# 7 l
e DCD# RESET >
- 6 % C52
1J Bl 0.1uF
1 23 R47 270 D9 ’ R46 Q6
— 16 CBUSO (<155 /I
%. NC CBUS2 <»>}%< R48 270 Blue R45
>%c> 0OSCI CBUS3 i D10 10k
<< 0SCO CBUS4 === i
USB 3V3 _T_ 17 IV30UT —K—<// ] L —
L e Red )
Only populate this resistor if USB_3V3 If(?}j Ocsl?lF ©
doesn't decay to ground fast enough USB VCCIO

after USB is removed.

AGND
GND
GND
GND

TEST

25

4

21 |
7 y
18

26
L
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