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USB Connector With ESD Protection *UJ1+- Used Only For Routing +3.3v
U1- D7
USBLC6-2SC6 ne1
USB2066-05-RBHM-XX-STB-00-00-A_REVD 1 6 SR uss RESET
| S| -
vaus ——_JVBUS | p—h |
> 2 o 5 +—<vBUS
= N i
3 4
[ —<_JusB+ C115 10nF | EVP-AWBD2A
0.1uF
GND
L EVP-AWBD4A L
GND —— GND
Reset Circuit
— ——— +3.3v
GND GND
R3
330R
USB Plug Detect
*Voltage Divide To 3.3v 2/ D2
2T ¥
*This Circuit Does About 2.5V Yellow
R7
1K
vBUSL O—1__+—9—<_JUSB Detect
u2 —i|
L1 1{ ) _
R30 ATSAMD21G18A-AF BLM18PG471SN1 2N7002,2Q15 —il CJreczwa
1K RESET[_>—=24] resem N s ° o +3.3v
VDDl O1 +3.0V
VoDl @2 +3.3v i I R9 *Not Used For Final Design?
£ X|N3231 PAOO VDDI N ;Eg+3-3v __f(}jl?_f()lgnF =
GND USB DetectC =110, ’ l —— <+ GND Status LED
. Button-3 5REFA 2 :gj ais3 ——C16—=—=C51—=C52
SPI Debug (To FPGA) & i2c Button-4 PA0S 1uF 100nF 100nA 100nF
P2 Button-1 ] P2 P02 ML
22,5030 Button-8 a7 Po03 CS-M-FPGA _L P1
MISO VOoC Butono s oo PowerKiIl =0 433
1 2 Button-7 14 pagg PBO9 - = = 3V
MOSI 3 4 CS-M-FPGA Button-5L 5 1] orro - MOSI GND GND SWDIO 12 +3.3v
SCK 5 6 GND Button-6 paLL poi1 SCK SWCLK 3 4 GND c128
3 MISOD_LL PAL2 pB22 RBL RESET 5 6 GND 100nE
62030 = Sl
Backlight PaLs GND
Y e 2 03 p
—1 3 4 eset-Display PALG
—1 5 6 GND C2-W1[D>—2 par7
CS-SD PA18 CORTEX SWD
CS-3 281 pa1g
EN5 PA20
EN 1 301 paz1
SDA PA22
PSSk a &
- PA24 GNDANA .
USB+ eres o 1 GNDLD>———¢ <IXIN32
vOCL D>————=8 ewr a2 (8
44 pazg oo f—e |
S\NCLKBj PA30
SWDIO PA3L %_ 1
T [ To000omMr TR ACE—
= C61
GND 6if|3PF
GNDL_O>—] {_Ixout32
AREF Decoupling
AREFAD?
C53 ——=C55
| 4.7uF | 100nF
GND
TITLE:
SAM ARM MCU Controller REV: 1.0
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256MB Flash {]+33v SD Card Reader | *Used Only For Display Development
J3
——c203 l c202 l C204 Micro SD Connector(114-00841-68)
1uF TO.luF To.muF +3.3v|ZiL +3.3v 3:‘6‘ VDD Data2|-1-¢
—<_]+3.3v —<_]+3.3v GND GND Datal|=—<
%3(,3 NP C50 ChipDet1 ﬁg
S25FL128SDPMFIG10 0.1uF 5 ChipDet2
[] ] CS-SD Data3-CS
R58 R57 3
100K 100K GND MOSI =MOSI
FLASH-HOLD *HOLD/ | OB SCK SCK SCK > SCK
+3.3v \VCC SI/1 00 MOSI MISO Data0-MISO
RESET * RESET/ RFU VI O RFU +3.3v
D\U chzg
DNU DNU
CSBD—l R WUﬁGGND
cs VSS
MISoL O—E—so 1 a1 e/ | ce—2

EEPROM 128K

Ic2
24CW1280T-I_OT +3.3v[+
scLL >—— sa v —“—<:Iq +3.3v ==c1i0
l SDAC D>—2—{soa -
GND GND
Temperature Sensor
+-1 Degree C
u17
+3.3v PCT2075GVX
‘ a0 spaR—<]sDA
cs 4GND  OS %(
0.1uF vec  scL P—<_]scL
GND

*Probably Wont Be Used, Analog FPGA Has One Too

TITLE:
Digital Section REV: 1.0
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Digital Analog 2.048V Reference (Vocm)
U1
A+5V LTC6655
t%.SHDN# GND 573—
_ LT3042EMSE#PBF 2viN vouT_F (¢ CIVREF-2.048
1 10 GND VOUT_S
IN ouT I5"—¢ * 4 S5 A
> o GND GND .| EEF-HX1E150R
u
_T_c102_f_c103_I_c104 IN OUTS C148==C3 c2 15uF 1
3 EN/UV TlOuFTluF 0.1u c4
10uF |22uF | 4.7uF
6 e AGND AEND
L ol e PGFB AGND
AGND il
> 2 . 4.096 Reference (ADC) i
D — a
8 = L us
- LTC6655
— - - USHoN#  GND B
. No Filtering, Precision Low Noise Regulator E VIN  VOUT F [ ’ {_IVREF-4.096
2 S 2 GND VOUT S g I '
T R38 precision Resistor c1as——=ciae——=c14f | NP GNDJ™P 15yup (LEEFHXIEISOR
< TlOuFTluF 0.1u 5
& i
™ L =
- u15 A+TV  A-2V AGND AGND AGND
FL3 + -
(Low ESR) LT3032IDE-5#TRPBF BLM18HE601SN1D T
1 14 1 r‘v‘v‘v'\_/\/\/\/\l
L2 INP OUTP
I T el To Jom
® 3 +VIN +vouT 12 1 sHpnp 475K C25 — -
_L SHDNN —|_10uF—l_22uF 0.1uF 0.1uF | 10uF
c22 c21 ov ADJP|-2 N
2.2UF TZ.ZUF 0.01u
. SVIN -vout —C24 R34
' EP BYPP [-3 100K
GND 11 ® ® ® ®
= GND BYPN
L AGND 1 e l
GND T 100K =
ADINI-E—o oon ) AGND ¢
6 | R32 _[C26__Cg4__067 FL4 _1C97_[co8
9| InN 63.4 TlOuF our Tour  BLMIBHEG01SN1D _l_o.luFl_muF
16 | NN OUTN LZ r‘v‘v‘v'\_/\/\/\/\/
FL5
S BLM18HE601SN1D
e +1.2V o NN AANAN——<JicE40+1.2v B
< U25 _L
ﬁ TPS73001DBVR R50 o153
[ ]
+ % IN  OouT g 100K TlOUF C154 | C155 | C156
A-GND| >>: GND FB _ == =
PS3 (Low ESR) EN-1.2 3 EN NR [ 10uF | 22uF | 0.1uF
S R1SE-3.305/H2-R =Feer v ]
_T_ AN +vout Sl o ® ® S (:IA-GNDFL6
S T%?JF Ne X === Hq BLM18HE601SN1D
" " > >
— -win -vour [—4 —o———— +3.3V —I_ ° ° ° fY‘Y‘Y‘\_/\/\/\/\/_G |CE40+3.3v
u26 /
TPS73001DBVR R53 188
> N our o 100K —|_10”F c157 | c131 | c130
= =, A-GND GND  FB B i i
GND AGND EN-3.3BZ EN NR 10uF | 22uF | 0.1uF |
R54
u18 =—=cC159
133y DUM3153ARSZ 0.01uF 100K AxlsV
— | c7a +3.3v 2 Voo1 fvoo2 |CE40+3.3v < aenp
GND GND1 fIGND2 A-GND
I:;l_().luF SCK Z MCLK l SCLK SCLK-FPGA BLM18HE601SN1D
GND MOSI 5| MO Sl MOSI-FPGA +1.8V * * *
MISO gl MI SO MISO-FPGA u27
CSMSFPGA =] MSS# I SSS# CS-FPGA TPS73001DBVR R55 C163 )
ay- VOA VIA VOA-FPGA
Optocoupled Relay Control Relay-2 8vos | vis VOB-FPGA ¢ Lin  ourf 100K —|_1°“F c162 | c161 | c160
; VOC VoC VIC VIC-FPGA A-GND GND FB - == ==
Helps Prevent Analog Noise &ND 19 o1 Benos A-GND EN-AnangBj EN NRE 10UF | 22uF | 0.1uF
R56
——C164 >
ICE40+3.3v 0.01uUF 100K ?
co o——e———JA-GND =
O.luF| I —
A-GND
v U24 —
8 RN1 LM3880MFX-1AC/NOPB AGND
1 EXB-NBV104JX % Ve rLact g ENL12
A-GNDL_D>—5/GND  FLAG2 [ EN-3.3 TITLE:
EN-1.2 EN  FLAG3 EN-Analog Analog Power Supply / Isolation REV: 1.0
EN-3.3 C7
EN-Analog I:;l—luF @ Company: Jacob Gaming Co. Sheet: 4/10
A-GND
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Debug Header For i2c And ADC Reset Push Button Done LED i
+
P5 *Also Can Be Reset 2 g
TC2030 ] Y,
By The Power Supply ¢ O
MISO-CPLD 1 2 MOSI-CPLD Q
CS-ADC1-CPLD 3 4 BUSY-CPL.D 0
A-GND 5 6 SCK-1-CPLD @)
P6 U R25
TC2030 1K
A L o — CDONE
SDA-F 3 4 —— []RZB
A-GND 5 6 —<_JA-GND 10K £ Y/ D3
Yellow
P7 EVP-AWBD2A
TC2030 . 2 i =
A-GND[ D ¢—C__|CRESET B AGND
—1 3 4 -16-
A-GNDLCO>—— 5 6 CNVST-16-2
VCC VCCIO 1
ICE40+1.2v[ _T_ ICE40+3.3VDW

128Kb EEprom For Storing Calibration

IC1

24CW1280T-I_OT

A-GN DIZ>;L
4 ]ICE40+3.3v
-

C68

C71==C72

1uF 0.1uF
A-GNDDu

VCCIO O

ICE40+3.3v Dﬁ

10nF

C85

C84——=C83

| 1uF | 0.1uF| 10nF
A-GND

VCCIO 2

ICE40+3.3v Dﬁ

SCL-F sa vee c6 u1? C77=—C76=—C73 C88=—C87==C86
As[?kl?:@z \ngi NC 0.1uF iCE40UP5K-SG48I | 1uF | 0.1uF| 10nF | 1uF | 0.1uF| 10nF
ICE40+3.3v:;| ICE40+1.2v[ >——2Tvce veaio 2 B———< ]ICE40+3.3v A-GND A-GND
_| g .-
ICE40+1.2v [ D>—3 vee 3|z 16
1N4148G-CA2-R D1 O | @ I0BOA 77 82—5
N 24 . IOB_2A 77 1B
ICE40+3.3v 1 VPP_2V5 IOB_3B_G6 [zg G4 B |CE40+1.2v
29 < IOB_4A [75 GO B '
Temperature Sensor c90 VCCPLL[ > VCCPLL o IOB 5B [ G3 B 107
A GNDI:>—-|_O'lUF = onsa |2 SNVST 161 1onF
- 5 IOB_8A 16-
+-1 Degree C A-GND[DO—2 6N W I0B_9B [ SDO-16-1 A-GND
PCT20756GVX 8 1
A-GNDI >T CRESET_BEﬁ CRESET_B %
A no SDA%( CISDA-F CDONE n CDONE VCCIO_0 25—<:ICE40+3.3v
o.(igg 3\6/ch s%?“ ar |CE40+3.3v[__>——=+ sp_vcciol 10T_36B 53— <_]SCLK-FPGA ro7  VCCPLL
16 IOT_37A 57— VCCPLL C_JICE40+1.2v
ICE 75| |0B_35B_SPI_SS 10T_38B MISO-FPGA '
|CE40+3.3v ICE_SCK 17| 10B_34A_SPI_SCK I0T_39A MOSI-FPGA
' ICE_MOSI 12| |OB_33B_SPI_SI 10T_41A CS-FPGA Cc92 co1 C93
ICE_MISO IOB_32A_SPI_SO |OT_42B VOA-FPGA —|_0-1UF —l— 10UFT 100nF
IOT_43A VOB-FPGA
CS—ADCl—CPLDEi%S |0B_318 |OT 448 VIC-FPGA <JA-GND
MISO-CPLD 50| 10B_29B IOT_45A_G1 EF_IN_A
—13] 0B_25B_G3 IOT_46B_GO SDA-F
MOSI-CPLD[__>—71 10B_24A lOT_48B SCL-F
211 |08 238 |OT 49A EF IN_B Program Flash
BUSY-CPLD 11| |0B_22A |OT_50B G4 A U9
SCK-1-CPLD 5| 10B_20A o o 0T 51A GO—A N25Q032A13ESCA40F
CNVST-16-2 5| |OB_18A % % RGBO G3 A 5 "
SDO-16-2 6 |0B_16A Z £ RGB1 G2_A ICE_SCK 5 1C SH 3 ICE_SS
SCLK-16-2L _>——=21 108138 o || @ ReB2 Gl A ICE_MISO >{DQ0  W#VPPDQ2 |- MEM_WPN
ICE_MOSI DQ1 HOLD#DQ3 MEM_HOLDN
ICE40+3.3v[_>—28vce vss 44—~ JA-GND
|CE40+3.3v[ > RS icE_scK
CJICE SS
— C_IMEM_WPN
A-GND[ D— {_IMEM_HOLDN
Programming Port
P4
TC2030
A-GND 1 CRESET_B
ICE_MISO 3 ICE_SS
ICE_SCK 5 ICE_MOS|
TITLE:
ICE-40 FPGA REV: 1.0
@ Company: Jacob Gaming Co. Sheet:
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VL PV 1 THM L4
OuT 4 +3.3v_1 SYS12 PV 2 ASPI-0630LR-3.3uH <_]+3.3v_Analog
OUT 5 +3.3v_2 ’ LX 1L O>—"7 *
ouUT 6 * +3.3v_3 C122 _ R69
OuT 7 s Tctz +3.3v_4 0 1uF PWM[> Do Nothing?? 10K
47 c89 C125 c118 Reo —T—Cl19 ==C120
14 1¥ElA 343 10UF | | 10uF 4,7pFT RE0 T 10uF 10uF
T [1OF |1wF =
f— = . GND
T _—|=— GND gﬁé Indicators 1 Thermistor FB 1 * _l_
GND GND (Not Used) PV 1jTGSY51’2 GND
C139 R61
ISET TlOuF 200K
PG 1> .
R59 L +3.3v Circuit 1
297 GND Analog Power
= us’ ASPI-OGIE%SOLR-4 7uH +3.3v
GND max8663etl+ LX 2 D>— Y Y Y * fg|+3:3v_Digital
Charge Current Settin l
. ) %N% ;i EE“% ; E’Sﬁjtg %‘E c123 [] R63 c121
Select When Battery Selected 3 el pET—39 PSET 33pF 60.4K 47uF
— \
sys12D6s v L1 51 FB 2 . 1
cT ' SYS2 VL VL PV 2 SYS1,2 GﬁD
BAT 14— 12ATL o QUL
’ BAT2 I N67 IN 67 €138 R62
c1u %Eﬁ . CHG oUTS %IJT? 6 TlOuF 200K
68,000pF " CEN EN7 PG 2>
THM THV EN6 EN 6 ; ;
:|: ISET | SET EN EN 2 = +3.3v Circuit 2
1 CT cT PG2 PG 2 GND Digital Power
GND GND = |G\D Lx2—2> LX 2
OuUT 4 ouT4 PV2 PV 2 EN 2
Charge Timer Control OUT 5 QuT5 PV1 PV 1 SYS1,2 IN 67
_ EN4 ENA LX1 LX 1
Prequal = 30min EN5 EN5 PGL PG 1 R68
_ PWM PV ENL EN1 C136 c137 200K
Fast Charge = 300min FB1 FB 1 1UF 1UF
EN 7
CEND——L GND EN 1 1]
GND Voltage Input For
Outputs 4,5,6,7 R70
Charge Enable When EXB-N8V204JX
CEN = Ov PSET 200K
DC Charge R71 L
PEN2[ O—JvL CN1 DC 1,2 VBUS &23 Mode Current /10K GND
Battery SL1 Limit Set Voltage Enable Control
PEN1 1 -
D:I_ 1 <IBAT 1,2 ciL7 Leave Open | pg i Need?) = Controlled From Pushbutton IC
= 5 |2 :|: Out4,5,6,7 GND Outputs 1,5 uC Controlled
GND <1301ulg L +3.3v Outputs 6,7 Not Used
DC Input Current Limit GND
VPEN1 = 0V, VPEN2 = 5V Battery L USB Charging Voltage TITLE:
(500mA USB mode) GND Input Battery Charger REV: 1.0
@ Company: Jacob Gaming Co. Sheet:
Date: 2021-02-11 Drawn By: Jacob Soucek
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R6 Not Used, Only There In Case | Need It.

R67 Reverse Battery Protection, Might Fit OR

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

BAT 1,2
[]ﬁgK +3.3v
U39
T}g? LTC2951ITS8-1#TRMPBF R4 Power-Kill
BAT1X >—T1—+ LVIn KILL# §_<:|POWEI’-KH| 1K
Power-Switch[_> < PB# OFFT (£ R8
1 STKILLT - EnveN# i2— IMaster-Enable OR
—Fc1s3 l GND INT# < JPower-INT Power-INT
C134 ——cC135
0.033uF 0.033uF
GND GND
TITLE: _
Pushbutton Power Switch REV: 1.0
@ Company: Jacob Gaming Co. Sheet: 7/10
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&
® 10K Pullups For Pushbuttons
+3.3v Pushbuttons Short To Ground When Pressed
GND
SCL
Botton-3
utton-
Button-4 ~/\V\V/ Button-3
FPC1 Power-Switch AN Button-4
0522071333 Button-1 A Button-1
Button-8 ~/\V\V/ Button-8
Button-2 AW Button-2
Button-7 A Button-7
Button-5 ~/\V\V/ Button-5
Button-6 ~/\V\V/ Button-6
EXB-2HV103JV
R40
Flat Flex Connector
Keypad
+3.3v[ o—m
<
\—||
< .° )
S 1p Backlight []Rl
213 SCK 10K
3 n MISO
5 B ICS Displ
5 isplay
6 g GR@et-Display
FPC2 7 +3.3v
0522071333 8 SEGND
10 [10
11 (1
12 {12
013 13
9
i
Flat Flex Connector
Display Module
AMG240160P-G-W6WFDW
TITLE:
Connectors REV: 1.0
@ Company: Jacob Gaming Co. Sheet: 8/10
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SCL

SDALD>——

QSTRT
SCL

SDA

U4
MAX17048G+T10
”G BAT 12
CELL
VDD BAT 1,2 —<_IBAT 1,2
EP GND
N T
—IGND
a0 —+—<_JGND
TITLE:
Fuel Guage REV: 1.0
@ Company: Jacob Gaming Co. Sheet: 9/10
Date: 2021-03-02 Drawn By: Jacob Soucek

5




Allows The Fuse To Be Bypassed For

1 I 2 I 3 I 4 I 5 I : 6 I 7 I 8 I 9 I 10 I 11 I
|
|
|
|
|
|
m mA/A |
UA/mA :
10R 0.01R I Programmable Gain Device Sets The Ranges P 24-bit For presicion, 16 bit 1Ms/s For Graphing and ranging
+ ; + !
- o N : Two 16-bit adc's for simultaneous shunt sensing
| 1 T I
0 v n 9 |
U I —
2 R45 |
0154005.DRTL CPA2512Q10ROFS-T10 & ol | I I
Master-Inputl_> VA * /\N\/\/ * 2c c 1 <{_IMaster-Output I
Y e I
— 0.01R I
|
K3 K1 I < >
1462042-8 1462042-8 I
8 2/ 8 Z . |
+3.3v[ D b +3.3v[ D s Relay Driver |
Na Na U6 DRDC3105E6-7 |
K1-x 1 >— T 1 K2-x [ >— T 1. GND JGND1 ouTa 2 K2-X1 l
3 2 Relay-1 g N2 INL [ Relay-2 I
K1-X1 OUT2 GND2 GND |
|
|
|
|

Ultra Low Dropout Opperations. (2A Fuse)

L ]ICE40+3.3v
>
1%
<

I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| |
| ul4 |
PGA281AIPWR
] [ = I I
[ DVDD [
| VSP |
| VSN |
15 VSOP
' INN VSON |
I VOCM VREF-2.048 '
| EF EF IN_A |
| G4 4~A |
I G3 = I
: 14 o G2 AGND :
| GO |
I I & R
VOP o S
| | % =
| VON | Q i
Y,
A+7V A-2V | | O x
R14
0?2 LT5400BCMSSE-3#PBF oP 1 +[ | | u13 A+1.8V A1l.8V
i 1 B 18 T | | R47 MCP33131D-10-E/MS
oy RG1608N-510-W-T1 ° 2
I I I = 3 AVDD Cc29 C12 C39 C44 C45
22R 22R VREF-2.048_> 2 S a—-L o V101 6 > 7 I ? I LoLR AN+ “byvio io |CE40+3.3v _-— et e b
R43 R44 3 ke 6 LTC2055HVIMSB ° | | w VREF [ VREF-4.096 1uF 0.1uF 1uF 0.1uF 100pF
CRGPOGO3F22RL | CRGPO603F22R VREE-2.048 > W o |+ | | s C126 CNVST i %\I{E\Z%Iélg\-ll 1 1
470nF 470nF 4 5K A\ —1-5 < | I R48 8 C0402C108J4RACTU SgII_DKI 8 SCLK-16-1 = = =
| | RGIGOBN-S10-W-TL | A AR T 50 161 AGND AGND AGND
ERpB—algnD OP 1 -[- | ¢ IR} ' aN- - S0P RO AS N o
L I I I o <
= <
T AGND g oP_1_+[n I & ! I u23 At+l8V S M
. “ R37 o | % | R46 | MCP33131D-10-E/MS 5 |
q o LT5400BCMSSE-3#ABK | Q | RG1608N-510-W-T1 | 4* DD 2 O x
O © SENSE-1-+[> o Llywm—2 b0 2>, | - 2R | AN+ pyio BO<T11CE40+3.3v A+1.8V
2 b ; LTC2055HVIMSg | = | n | VREF [~ VREF-4.096
M\ +/ | A+5V | § c124 CNVST [5 CNVST-16-2 ® ®
3 K | 6 Q—J < | Do 81 AIPWR | Ro2 S | CO402C103J4RACTU Pl 'S(éﬁ?z?éf”zv _|c182 _|C144  |C129 _|C112 C46
o RG1608N-510-W-T1 7 o T Ta T Ta
[ I ) I 4 SDO DO-16-2 1uF 0.1uF 1uF 0.1uF 100pF
SENSE-1-- D P 4 1K AN 5 OP_l_‘D_ I D\\//%B | 151R T | AIN- GND 5 R_SNJ[?
E@A-GND ' VSN ! ! = = =
I 15 |\ VSOP ! ! AGND AGND AGND
| VSON | |
VOCM VREF-2.048 —
: EF EE_IISN_B At 1 : :
G4
[ G3 e A-L - I [
| 14 G2 T | |
INP
| o AGND | |
C82 R16 I VOP ® I I
0.1uF LT5400BCMS8E-3#PBF oP 2 +[ | VON ) | |
| 1 5K aaa 8 -
II VVv 0 | | |
i i VREF208D—m— I pU SN | 511 | :
CRGPOGO3F22R'|  _ CRGPOG03F22R VREF-2 048 >—2 5 pp—-6 o | TCPOSOHVIMSE | ¢ | | |
470nF 470nF ' 4 b . ] [ B-L ¢ [ [
| I | N i | |
ERpB AL op2-[ > ! | R81 |
[ |ATGND - [ [ RG1608N-510-W-T1
= | I I RIRT T >
7 AGND o s oP_2 +[ | A+7V A-2V ! = l | 7
o 5 LT5400BCMS8E-3#ABF ® ' C43 |[0.1uF ' S =—=cso | A4EV &
) 10K mn_ |8 U11.2 2 N | Il I Rea S C0402C103J4RACTU N
SENSE-2-+[ > ° . | | RG1608N-5{10-W-T1| u19 )
LTC2055HVIMS 22R 22R 1] LTC2442CGH#TRPBE =
2 1K a—t-~ g, ' []R35 R36 ! LoLRY ! . o
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