1 [

2
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USB Connector With ESD Protection *U1+- Used Only For Routing
U1- D7
USBLC6-2SC6
I R51
USB2066-05-RBHM-XX-STB-00-00-A_REVD 1 6 SR <usB
1 - A
veus —__JVBUS | B ’l |
P 2 +—vBUS
| | | | | | R52
39R
4
CH—JusB+ —Lcqgs 10nF /| EVP-AWBD2A
0.1uF
GND
- EVP-AWBD4A L ||
GND —— GND
Reset Circuit
+3.3v
550 B
R
USB Plug Detect
*Vo_ltag_e Di_vide To 3.3v ,;SZDz
*This Circuit Does About 2.5V Yellow
R7
1K
vBUS >—1T1+—¢—<_]USB Detect
U2 =
} L1 QlZEﬁ <_Jtcce-wi1 —
[]R30 ATSAMD21G18A-AF BLM18PGA71SN1 2N7002,215 Lt
1K RESET__>—4Y resem vopana (& ® ® +3.3v
VDD 0L +3.3v
VDDl 2 +3.3v N IR R9 *Not Used For Final Design?
—_ 5(6#%%31 PAQO vooi N 44 +3.3v __glolljl':——(llolgm: = d
= PAOL VDDCCRE GND
GND USB Detect__>———— paz — 33y Status LED
_QREFA: N ai13 ——C16—=—=C51—=—=C52
o - PA04 — JE— P
SPI Debug (To FPGA) & i2c 53382_2 PAOS 1uF 100nF 100nA 100nF €
P2 Button-1 .| PB02 VIA
TC2030 Button-8 Pa07 PB03 CS-M-FPGA _L p1
so e e T & s
1 2 utton- PAO9 PB09 - = = 3v
MOSI 5 7 :gcsm-FPGA Button-5|_2 154 paso PoL0 MOSI GND GND SWOLR 3 4 éﬁ?ﬁv
SCK 5 6 GND Button-6 PAL1 PB11 SCK RESET 5 6 GND Cc128
53 MISOL_D>—2 pu2 pez2 Relay-2 100nF
TC2030 PA13 PB23 Rel ay- 1
Backlight PaLs GND |
— 1 2 ggé RCSBiSDIay o i
—1 3 4 eset-Di PALG
— 5 6 GND Py C2-W1[ D24 parr
CS-SD PAL8 CORTEX SWD
CS-3 28] pa19
EN5 PA20
EN 1 301 P21
SDA PA22
SCL PA23 C60
USB- PA24 GNDANA |2 6i8|pF 5
USB+ Pa2S e GND[ > I CIXING2
VOC PA27 am [fA—e
4 o S b o |
S\NCLKBi PA30
SWDIO PA31 o
% X1
T35 0000 METE AT —
= c61
GND 6.2pF i
GNDL_o>—] <_IxouT32
E
AREF Decoupling
AREFAD?
C53 ——C55
47uF | 100nF
GNDI L |
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SAM ARM MCU Controller REV: 1.0
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256MB Flash {_]+3.3v SD Card Reader | *Used Only For Display Development
J3
—— 203 lczoz l0204 Micro SD Connector(114-00841-68)
1uF 0.1uF 0.01uF +3.3v +3.3v 3:4 VDD Data2 F—x
—<]+3.3v - —<__]+3.3v GND 6 {GND Datal 8-
VER 50 ChipDet1 51932
S25FL128SDPMFIG10 0.1uF 5 ChipDet2
[]R58 []R57 CS-SD £Data3-CS
100K 100K GND MOSI = |MOSI
FLASH-HOLD *HOLD/ | OB SCK SCK SCK > SCK
+3.3v \VCC SI/1Qo0 MOSI MISO Data0-MISO
RESET * RESET/ RFU VI O RFU +3.3v
= e
DNU DNU
CSBD—l 5 RF DNU
cs = GND
MISOL O—8—sa1a *Wp/ | opf—2
EEPROM 128K
Ic2
24CW1280T-I_OT +3.3v :i‘L
SCLD—;— scL voc —4—"]+3.3v c110
VSS NC—F><
l SDADO—3—{ s 0-1uF
GND GND
Temperature Sensor
+-1 Degree C
u17
+3.3v PCT2075GVX
‘ > a0 spaR—<_ISDA
cs 4GND oS PX
0.1uF vee  scL F—scL
GND
*Probably Wont Be Used, Analog FPGA Has One Too
TITLE: o )
Digital Section REV: 1.0
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A+5V
Digital Analog u7
LT3042EMSE#PBF
1|® 10
IN ouT
|c102 Tcms |01o4 g IN OouUTS E A
EN/UV
10uF | 22uF | 4.7uF
v pGFB &
=, PG
AGND
= — On
— Z -
= B &5
LO)| N 00|
|
o 4
o 8 g C34
o o] < 10uF . . .
T R38 precision Resistor
<
> —
('Y) -
gri AGND
u15 FL3 A+7V  A-2V
(Low ESR) LT3032IDE-5#TRPBF BLM18HE601SN1D '|'
1 14 1 - f“(‘Y‘V‘\_/\/\/\/\I
L2 INP OuUTP
3.3uH AQ309MC R33 | |011 |C49 |095 C96
< +VIN +VOUT SHDNP 475K C25 p— e —
| SHDNN 5 | 10UF|22uF 0.1uF 0.1uF| 10uF
c22 c21 ov ADJP
2.2uF | 2.2uF 0.01u |
1 e —
SVIN - VouT —T—C24 R34
EP BYPP -2 100K
GND 11 ® ¢ ¢ ¢
= GND BYPN |
L AGND R31
GND =T ¢28 L1100k =
8 0.01u AGND
ADJN
INN R32 J_C%_T_CQ“__CW FL4 _[C97_|Co8
12 INN 63'4 | 10uF | 22uF | 0.1uF BLM18HEG01SNID |O.1uF| 10uF
INN OUTN ® "W"'\—/\/\/\/\,
[@)]
o
Ko!
e
<I
@
™
+
Low ESR u3
L3 PS3 ( ) TPS70245PWPG4 FL1
3 3uH R1SE-3.305/H2-R - N BLM18HEG601SN1D
——21 avour —5 Z—— i N1 VSENSE2/ FB2 ”’; } I I I A AANN——<JicE40+3.3v
| | |c7 |cg VI N1 VOUT2
Cc1 C10 ne 3¢ C54 ——56 VI N2 VOUT?2 €39 ¢ cl2
4. 7uF | 4-7U1F . 10uF 10uF 0.1uF| O0.1uF VI N2 | 10uF ‘ 22UF | 0.1uF
-VIN - vaut
| AéND FL2
L — — VSENS\E/(;% BLM18HE601SN1D
GND AGND AGND vouT1—18 } N YNAANNN——~<JICE40+1.2v
18 e 18 |C44 |c |C46
0 ADUM3151ARSZ * EN2 sz—Jﬁ— 10uF | 22uF | 0.1uF
+3.3v -| Voo1 fvpD2 | CE40+3.3v EPAD *ReseT—L—<__JCRESET B
SCK 2| MCLK i SCLK SCLK-FPGA o J =
MQOSI 5 MO Sl MOSI-FPGA AGND
MISO 6 Ml SO MISO-FPGA =
CS-M-FPGA ~| MSS# J§ SSS# CS-FPGA AGND
VIA g VIA VOA VOA-FPGA
VIB 9 ViB VOB VOB-FPGA
VOC 1ol VOcC VIC VIC-FPGA
GND GND1 f§ GND2 A-GND

i—~ane-v

AGND
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Analog Power Supply / Isolation REV: 1.0
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Debug Header For i2c And ADC Reset Push Button Done LED ﬁ
+
P5 *Also Can Be Reset 3 S
TC2030 “ L]
By The Power Supply < O
CS-ADC1-CPLD 1 2 SCK-1-CPLD Q
MISO-CPLD 3 4 BUSY-CPLD L
MOSI-CPLD 5 6 A-GND =
P6 U R25
TC2030 1K
SCL-F 1 2 — CDONE
SDA-F 3 4 —— []RZG
A-GND 5 6 —<_JA-GND 10K PAVASE;
Yellow
E\ZIP AWBD2A
128Kb EEprom For Storing Calibration A-GNDL $—<CJcResET B AGND
VCC VCCIO 1
8 A-GND
24CW1280T-LOT | |CE40+1.2v |CE40+3.3v
SCL-F scL voe —4—]ICE40+3.3v c6
A-GND Vss NC F—2X O 1uF C68—=—=C71=—CT72 C85——C84——C83
SDA-F SDA | ' | 1uF | 0.1uF| 10nF | 1uF | 0.1uF| 10nF
|CE40+3.3v A-GND A-GND
VCCIO O VCCIO 2
ICE40+3.3v Dj_ ICE40+3.3v Dﬁ
u1? C77—=—=C76=—C73 C88=—C87=—C86
Temperature Sensor iCE40UP5K-SG48I | 1uF | 0.1uF| 10nF | 1uF | 0.1uF| 10nF
|CE40+1.2v [ >——2TVee ESEE L ICE40+3.3v A-GND A-GND
[e0]
+-1 Degree C ICE40+1.2v[D>— vec S| Z 5
1N4148G-CA2-R D1 o | @ 10B0A G0_A
PCT2075GVX N 24 - o G A
ICE40+3.3v 3y o |CE40+3.3v q_ LA VPP _2V5 v IOBFSE_SE B |CE40+1.2v
o9 g0 - sba 5. C_JSDA-F g%oFVCCPLLD—ZQ VCCPLL z |0B_58 Gl A 107
0.1uF dvee  scL P——<CJscL-F A-GND|:>—-|_ - S 108 8 Gl B 1one
PAD N - A-GND
A-GND[__>——— &ND W IOB_9B GZ B
A-GND o =
CRESET B| ﬁ CRESET_B
CDONE 74 Cpone VCCIO_0 138 ]ICE40+3.3v
|CE40+3.3v[>—2 sp_vcciol ot 368 52— _]SCLK-FPGA rp7 VCCPLL
- IOT_37A
Programming Port ICE 12 |OB_358_SPI_SS |OT 388 MISO-EPGA VCCPLL {_JICE40+1.2v
P4 ICE_SCK 17| 10B_34A_SPI_SCK IOT_39A MOSI-FPGA
TC2030 ICE_MOSI 14| 10B_33B_SPI_SI IOT_41A CS-FPGA C92 Cca1 Cc93
ICE SS ICE MOS| ICE_MISO IOB_32A_SPI_SO |OT_42B VOA-FPGA —|_0-1uF TlOUFTloonF
. 1 2 |OT_43A VOB-FPGA
ICE SCK@E 3 4 EQCRESET_B 18] 10B_318 |OT 448 VIC-FPGA CJA-GND
ICE_MISO 5 6 A-GND 5] 0B_29B |OT_45A_G1
73] 10B_25B_G3 |OT_46B_GO SDA-F
MOosI-cPLDL > 2l |52 o1 4o 33 A RGB Status LED | *Probably Wont Be Used In Final Design
CS-ADCI1-CPLD 717 10B_22A |OT_50B EF_IN_A
MISO-CPLD 5] 10B_20A g o |OT_51A G4 A CLX6F-FKC4—§:6KNNQDGBB7A363
BUSY-CPL IOB_18A X RGBO RGBO — 1 4
SCK-1-CPLD 2 10B_16A Z|| 2 rém RGB1 rReBOL O——___H——" |CEAD+3.3v
GO B 10B_13B m M RGB2 RGB2 RGBI O>—H  H—= > A 5
RGBQI_>_E_'I I'—a_l 1 = 6
%.l I—%( BLUE
EXB-N8V680JX
R29
Program Flash
u9
N25Q032A13ESCA0F
ICE_SCK 21c st ICE_SS
ICE_MISO >{DQ0  W#VPPDQ2 -2 MEM_WPN
ICE_MOSI DQ1 HOLD#DQ3 MEM_HOLDN
ICE40+3.3v[_>—2&vce vss 44—~ JA-GND
|CE40+3.3v[ > RS_(icE_sck
C_IICE_SS
_ CIMEM_WPN
A-GND[O | C_IMEM_HOLDN
TITLE:
ICE-40 FPGA REV: 1.0
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VL PV 1 THM L4
88¥ g Iggﬁ | SYS1,2 PV 2 1 ASPI-0630LR-3.3uH . +3.3v_Analog
OuUT 6 +3.3v_3 R69
ouT 7‘ é oot g \+3.3v_4 SLr PWM> Do Nothing?? 10K l
47 C89 C125 C118 []RGO C119 =—=C120
1412 E 43 10uF | | 10uF 4.7pFT REO | 1our 100F
T [OF |wF =
f— = . GND
T _—|?_ GND g(H)(KB Indicators 1 Thermistor FB 1Y * 1
GND GND (Not Used) PV 1jT<:|SYS 12 GND
C139 R61
ISET TlOuF 200K
PG 1[ > o
R59 L +3.3v Circuit 1
A GND Analog Power
= u3r ASPLOBIOLR-ATuH +3.3v
GND max8663etl+ LX 2 D>—Y Y Y * fg|+3'.3vDigital
Charge Current Setting PEN1 PENL EPAD— GND c123l c1o1
Select When Battery Selected PEN2 PEN? P : POK 33pF []R63 47uF
Y pc 12l e < PSETT 3¢ PSET o0.4K
’ DC2 SL2 - SL2 —
Dd:SY81 SL1 SL1 FB 2 * .
SYS1,2 ; =
SYS2 VL VL PV 2 SYS1,2
r BAT L D4 [EATL O as QUL 7 GND
' AT2 | N67 IN 67 C138 R62
s e .
68,000pF PG 2
| i e (A e e - 1 sy
i CT cT PG2—=2 PG 2 GND Digital Power
o = i
ouT4 PV2
_ IN 45 | A5 FB2f—28 FB 2 N 45 e\ 2 Master-Enable
Charge Timer Control OLIJELE ouTS PV1 - E;/(% SYS12 IN 67
ENA LX1
Prequal = 30min EN5 ENS PGL PG 1 R68
B _ PWM PV ENL EN 1 C136 c137 200K
Fast Charge = 300min FB1 FB 1 1uF 1uF
EN 7
ENS
GND Voltage Input For
Outputs 4,5,6,7 R70
Charge Enable When EXB-N8V204JX
_ 200K
CEN = Ov PSET
DC Charge R71 L
PEN2[ >—<vL CN1 DC 1,2 VBUS 3.23 Mode Current /10K GND
Battery SL1 Limit Set Voltage Enable Control
PEN1 1 -
D:I_ 1 <_IBAT 1,2 ciir Leave Open | pg i Need?) < Controlled From Pushbutton IC
= 5 |2 Out4,5,6, 7 GND Outputs 1,5 uC Controlled
GND cite L +3.3v Outputs 6,7 Not Used
DC Input Current Limit GND
VPEN1 = 0OV, VPEN2 = 5V Battery L USB Charging Voltage TITLE:
(500mA USB mode) GND Input Battery Charger REV: 1.0
@ Company: Jacob Gaming Co. Sheet: 6/11
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R6 Not Used, Only There In Case | Need It.

R67 Reverse Battery Protection, Might Fit OR

R8 Used When MCU lIs Still Being Developed, Forces Kill Override

BAT 1,2|3
[]%SK +3.3v
n67 U39
R6 _ LTC2951ITSZ—1#TRMPBF R4 Power-Kill
BAT1A >o—1T 1+ _ 5| VIN KILL# 7—<:|Power-KiII 1K
Power-Switchl >—'—3 PB# OFFT f5 R8
1 SIKILLT  EN/EN# 2— IMaster-Enable OR
e l GND INT# o <_JPower-INT Power-INT
C134 ——C135
0.033uF 0.033uF
GND GND
TITLE: _
Pushbutton Power Switch REV: 1.0
@ Company: Jacob Gaming Co. Sheet: 7/11
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<
‘_Jﬁ
31 +3.3v
2 GND
3 SCL
4 SDA
5 Button-3
6 Button-4
FPC1 7 Power-Switch
0522071333 8 Button-1
9 Button-8
10 Button-2
11 Button-7
12 Button-5
9 13 Button-6
LO)
i
Flat Flex Connector
Keypad
+3.3v
<r|
Hﬁ °l1 .
= 15 Backlight
22 SCK
3 7 MISO
5 '\C/Ig[s)" |
5 i
6 2 Py < JReset-Display
FPC2 7 +3.3v
0522071333 8 giGND
i
11 (11
12 {2
013 13
L0
—
Flat Flex Connector
Display Module
AMG240160P-G-W6WFDW
TITLE:
Connectors REV: 1.0
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u4
MAX17048G+T10

GNDE3——
SCL

SDA[D>——

QSTRT
SCL

SDA

CTG
CELL
VDD
EP

ALERT

BAT 12

BAT 1,2 —<_IBAT 1,2

GND

——C69
X 0.1uF
—IGND
——_IGND
TITLE:
Fuel Guage REV: 1.0
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S Hl 'N I S *find different 10R resistor*

UA/mA MA/A

10R 0.01R

24-Bit ADC

Programmable Gain Device Sets The Ranges

SENSE-2-+
SENSE-2--

— ¢ | SENSE-1-+

— ¢—< ] SENSE-1--

F2 R22 + |
0154005.DRTL TDH35P10R0JE 55" @ n 1
Master—lnputD raVAVAVAS: =Y ¢ (:lMaster—Output
0.01R
B3 B3
B2 B2 <& X
B1 4 B1
A3 A3
¢ A2 < X A2 & Relay Driver
- 2 Al o - 2 Al o U6 DRDC3105E6-7
+3-3V8ﬂ +3-3V8ﬂ GND L&nDp1 ouT1 B K2-X1
K1-X1 K2-X1 Relay-1 2 2 N1 B Relay-2
RELAY TELECOM DPDT 5A 2.4V RELAY TELECOM DPDT 5A 2.4V K1-X1 3 ouT2 GND2 B GND
K1  1462039-9 K2  1462039-9

Allows The Fuse To Be Bypassed For
Ultra Low Dropout Opperations. (2A Fuse)

Ul

T
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I I
| PGA281AIPWR '
- = - ! '
I DVDD I
| VSP |
| VSN |
15 VSOP
! INN VSON '
I VOCM I
I EF I
I G4 I
[ G3 [
14 G2
i INP o1 I
| GO |
A+7V A-2V : VOP :
C78 I VON I
0.1uF
N I I
1] I I
22R 22R I I
R43 R44 ® | |
CRGPO0603F22R C4(%RGP060%I2282R | |
470nF 470nF I I R81
| XgMQM | | RG1608N-510-W-T1
R15 ﬁ'q_d | At [ 21t
LT5400BCMSSE-3#PBF = - | | W
= 1 ’]O(MVAV 8 ] ' ' S l l o c80
AGND e , —l-L. SHON [ | | Rea S | C0402C103J4RACTU 1o AV
SENSE-1-+[> W . ¢ ’m\> -ourf—e | N [ RG1608N-5[L0-W-T1 LTC2442CG#TRPBF
3 [10Kaan 6 3 5 ———\ | ) | b
SENSE-1-- [ W—2o = | rour ) —e | | 8 cHo vee B2 ICE40+3.3v
4 1002 +Fa§ 3 %/OCM : <_IVREF l | gl i s
EPAD S ! ! ROLB0BN-510-W-T1 7 cH
,j ﬂ j ﬂ ) I B[ I AL e 57 SCK %5 SCK-1-CPLD
' u16 l — [55|MUXOUTA  #CS -2 CS-ADC1-CPLD
= = ' PGABIAIPWR ! g 26 &IUNX%UTB SsDool 33 Mlosél) EB'[B
N N | | 3 C70 19 2 -
AGND AGND | | DVDD | Ro1 S C0402C103J4RACTU +INB BUSY BUSY-CPLD
| \\//SSE | RG1608N-5{L0-W-T1 11
AR ADCINA
| 15 VSOP B[ > | lo1RY 12
: INN VSON : OUTA
| VOCM | 13 -INa REF+ 32— JVREF
EF REF-
! G4 ! HEXT g i
I G3 I 18 FO g
| 14 \\p G2 | -INB COM n VREF
I Gl | 17 5uTe DGND [
GO 1 AGND
I I —=—c101 10 \peINB onD 32
A+7V A-2V | VOP [ 0.1uF
c82 | VON I
0.1uF I I = i
= —=—C100
” | | AGND 0.1uF
! I L =
22R 22R S
R17 R19 ® : : 1 AGND AGND
CRGPO0603F22R CRGPO0603F22R €
cs1 C75 | | AGND
470nF 470nF
._| XFZ)ZAAQA'S ! !
| | | R16 ﬁ'q_d : :
LT5400BCMSSE-3#PBF =
= 1 hong, 18 BT 73 ! ATV AV ! &
AGND w -1 FB  “SHDN - I A+5V A+5V l p
2 11OKapn 7 2 m Q LL
SENSE-2'+| > VWv ® N \ - ClJT/U_‘ ! I E w
_____Ivem > l | D:
SENSE-2-- [D>—2{kwm—Le Lt o f—e | 228 | - >
4 hooe, |5 4l 9 I CRGP0603F22R CRGP0603F22R I
o aé -~ > 8 %OCM —IVREF [ 470nF  470nF | Q
EPAD O F | C40 c41 I
= | LMK105B7474KV-F LMK 105B7474KV-F | c
i_‘i_“l_“I ——C62 C58 —/—C59 ——C63 ——C64
| LMK10587274KVF 7474KV-F a70nE | & 10uF 4.7uF | 0.1uF 0.1uF | 0.01uF
= — | 42 C43 |0.1uF | o
AGND AGND I I
)i | 66 106]0.1u | 1 T|
| | AGND AGND
[ = ol aNp |
| vep  AGND gy Q AGND Q AGND | A5V
| DVDD VSOP |
I I
! VREF VREF [ € —
I | __OC_??JF Shielding Cans
I I
| c38 C79 | = BMI-S-205-F
| 0.1uF 0.1uF | AGND
| | SHI ELD
| = = |
| AGND AGND | L
I I AGND sHELD:L
| | BMI-S-202-F
I I _1_|1
I I
I I
I I
I I
I I
' ! TITLE:
| I Analog System REV: 1.0
I I
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2.5v Reference

A+5V

—_—C3 =—
1uF

—C2
0.1uF

AGND

A+5V
Ul
LTC6655BHMS8-2.5#PBF
1% 8
75/ SHON#  GND &
4vIN - vouT_F -9 _JVREF
7] GND  VOUT s 2
GND GND > .| EEF-HX1E150R
AGND AGND AGND

TITLE:

Voltage Refrence

REV: 1.0
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