gps

SCL
SDA
TX_READY
TIMEPULSE
RESET#
—PV_BACKUP VCC
gps.sch
audio hackrf if led sw sd
PDN# AUDIO_RESET# LCD_RESET# LCD_RESET#
MCKI 12S0_MCLK LCD_BACKLIGHT LCD_BACKLIGHT
BICK 12S0_SCK LCD_CS# LCD_CS#
LRCK 12S50_WS LCD_RS LCD_RS
SDTI 2SO0_TX_SDA LCD_RD# LCD_RD#
SDTO I2S0_RX_SDA LCD_WR# LCD_WR#
LCD_DB[15..0] LCD_DB[15..0]
SCL SCL
SDA SDA
LCD_TE LCD_TE
GPS_TX_READY
GPS_TIMEPULSE TP_U TP_U
GPS_RESET# TP_R TP_R
TP_D TP_D
TP_L TP_L
Sw_u Sw_u
SW_R SW_R
SW_D SW_D
SwW_L SwW_L
SW_ROT_A SW_ROT_A
SW_ROT_B SW_ROT_B
SW_SEL SW_SEL
SD_CD SD_CD
SD_CLK SD_CLK
SD_CMD SD_CMD
SD_DATO SD_DATO
SD_DAT1 SD_DAT1
SD_DAT2 SD_DAT2
SD_DAT3 SD_DAT3
CLKIN
REF_EN VBUSD—
VBUSCTRL
—DVBAT VIN
hackrf_if.sch
power
——AVBAT VBUSG——
VBUSCTRLI
TVDD AUDIO_TVDD VIN
DVDD AUDIO_DVDD
AVDD AUDIO_AVDD
SVDD AUDIO_SVDD LCD_VBL LCD_VBL
audio.sch lcd_sw_sd.sch
REF_EN GPS_VCC
REF_CLK
power.sch
License: GNU General Public License, version 2
FID1 FID3 Copyright © 2014-2018 Jared Boone
ShareBrained Technalogy, Inc.
FIDUCIAL  FIDUCIAL Sheet: /
FID2 File: portapack_hil.sch
Title: PortaPack H1
FIDUCIAL Size: A4 [ Date: 2018-10-29 Rev: 20181029
KiCad E.D.A. kicad 5.0.2—bee76a070ubuntu18.04.1 Id: 1/6

2 I 3 I [ | 5 I




TVDD

100N

1 I 2 I 3 I [ I 5 [
RHPOUT
° LHPOUT
23 €22
j p— MIC_X s TRRS_SW_JACK
spp 3 220N 220N GND_X R2
q 2 IpNP RHPOUT_X R1 P2
I2C Addresses on HackRF 12C bus (12€07): SPN 1 LHPOUT X &%9
0b1100000: Si5351C-B g g T
0b0010010: AK4951 audio codec o M M
VEE 8 2
> >
[ wv
N4 N4
cs SEREEREDR us
LHPOUT 1 [yp o458 LHPOUT X
c6 2U2 HEa85389 MiC <}—§C2A 28 Z ;"“CDQ
TTZ325Y —L 5 fc3a c38
202 e 52 V52 o> VDD 4012 VDD —RHPOUT 4 lcyp 2 cup |5 RHPOUTX
cpP & MCKI 22—
CN 27 ¢y mo WM ik e SEL ik o] NUF4220MN
AVDDD—28- avDD U1 LRCK |43 LRCK_R OLRCK
% 29 | yssq AK4951EN SpTo |12 SDTO_R DSDTO
VCOM___ 30 fycom x o som A —qspTl APDN#
»—“—‘ REGFIL 311 pegriL o3  spA HO ospa 220R
3y 32 1 RIN3/BEEP o w & 2 SCLF2—ascL
o N anZEEaY
II q 33 PAD QZZQQZZS
Jx == x Ia
IS
© N o & 1| | v o N ©
° PDN#_R

10U

DVDD
Cc3

100N

No 10U on DVDD,

TP1

TP2
TP3
TP4
TP5
TP6

R2
[DNP]

AVDDDﬁ SVDDDﬁ
100N 100N

very near regulator 10U.

No 10U on SVDD to comply with USB inrush spec.

PDN/SCL/SDA/SDTI/LRCK/BICK/MCKI:
L: < 0.3 TVDD, H > 0.7 TVDD

Init: power down,
BICK, LRCK:

Input float OK:

EXT slave,

inputs

[LR]IN[123]

PLL off

License: GNU General Public License, version 2
Copyright © 2014—-2018 Jared Boone
ShareBrained Technalogy, Inc

Sheet: /audio/

File: audio.sch

Title: PortaPack H1

Size: A4 [ Date: 2018-10-29 Rev: 20181029
KiCad E.D.A. kicad 5.0.2—bee76a070ubuntul18.04.1 Id: 2/6

[

2

[ 3 [

[ [ 5




o

J3
SWi LCD_VBLD—————1 LEDA
SW_SELG—S31 seL D F22—psw_D —LEDKL 2 §ygpyy
SW_ROT_AG—A ROT_A sS4 R S5 DSWR LEDK2 3 | gpka
SW_ROT_BG—2B roT_B Ut —psw_U LEDKS & | gpk3
LF>—Dsw_L LEEKZ* 2 LEDKY
s5( A @ B |s3 = mg
9 1 M3
52 LCD_RESET#D—e 10 f ReseT
CA L com_A com_s [-CB % 111 vsyne
<E CK_TSWB—3N—CB l 124 HSTN
- 9 LCD_DB[15..0]0— 13 f potcLk
P 14 | g
15 1 pp17
16 | ppi6
EN/DIM: 200k PD internal, enable > 1.3V, disable < 0.4V LCD_DB15 17 | bB1s
RSET: not required, default 25mA current LCD_DB14 18 | pp14
UVLO: 2.0V typ LCD_DB13 19 | pp13
LCD_DB12 20 | pgio
Uk LCD_DB11 21 | ppit
LCD_BACKLIGHTD———L— EN/DIM VIN |8 o—ALCD_VBL LCD DB10 22 1 ppyo
2 | GND RSET/NC L LCD_DB9 23 | pgg
—LEDKL ~ 5 figpy . Lep4 |-© ci4 LCD_DBS 24 1 ppg
LEDK2 4 | ED2 2 LED3 -2 LCD_DB7 25 | pp7
1U LCD_DB6 26 | ppe
o CAT4004[_AB] LCD_DB5 27 | pps
LCD1 LCD_DB4 28 | gy
LCD_DB3 29 | pp3
LCD_DB2 30 | pg2
LCD_DB1 31 | pp1
LCD_DBQ 32 | pgo
%331 spo
34 1 sp
LCD_RD#D———33{ RD
LCD_WRH#D—381 wRrx(D/CX)
LCD_RSD———3Z p/ex(scL)
LCD_CSHD——381 csx
LCD_TEG——32 1e
41 {vpol
B2y
43 1 GND
TP_RO——— 24 { xp
TP_DO——— 451 vp
TP,LO—:g XN
_UO—
- ER—TFT024—3_PANEL TP_U ea PR
]2 MICROSD_DETSW 49 | cnp
SD_DAT2¢ L | pAT2 50 | enp
SD_DAT3¢ 2 DAT3/CD LCD Mod (—SHLD
CMD ode:
SD-CHMDS 4 | vpp 8080 MCU 16-bit bus interface |
SD_CLKD 5 | o IM[3:0] = 0b0001, DB[15:0] active ER-TFT024-3_FPC
G5 vss
SD_DAT0® Z_{ paTO
SD_DAT1¢ 8 _{ patt
o
<}—g DETA Z o
pu g =z
5D_L0< DETB nw v License: GNU General Public License, version 2
c26 c27 I o Copyright © 2014—-2018 Jared Boone
pr— pr— ShareBrained Technalogy, Inc.
10U 100N Sheet: /lcd_sw_sd/
File: lcd_sw_sd.sch
Title: PortaPack H1
Size: A4 [ Date: 2018-10-29 Rev: 20181029
KiCad E.D.A. kicad 5.0.2—bee76a070ubuntul18.04.1 Id: 3/6

1 | 2 | 3 | [ | 5 I




1 I 2 I 3 I [ I 5 [

P20 Init: 1/0 is hi—=Z with pull-ups. LCD_DB[15..0]¢
VBATD——L 1 vBaAT RTC_ALARM —2-x SRAM download when VCCINT reaches 1V55. LCD_RD#<
%3 lvee WAKEUP 4 User mode once downloaded and VCCIO OK. LCD_WR#G—— wNe
MCU_DO * 5 | gpio3.8 6PI03.0 |6 MCU_D1 VCCINT stable to user mode: 200 usec max. LCD_RST— old |l 2o o~ ol o
MCU_D2 7 GP\03710 GPIO3 Ii | 8 MCUD3 VCCIOs stable to user mode: 2 usec. LCD_CS#O— gg gggggggg
MCU_D4& 9 - - 10 MCU_D5 LCD_TE
NCUTDE ] et crio31s HO—TEIDT—  Pull-ups: 5-25k @ 3V3, 25-60k @ 1V8. 39 |99g599gs
13 GPIO3_14 GPIO3A5 = External R—pull: 1K PD, 10K PU recommended. PR i [t
5 GND ADCO_6 TOTP,R VCCIO=3V3: 2V5, 3V3 inputs OK. -
1 GND ADCO_2 14<>TP,D VCCIO=1V8: 1V5, 1V8, 2V5, 3V3 inputs OK. 2| o | of o o] N o] 1] <+ 1| A | S| o
VBUSCTRLD———2171 vBUSCTRL ADCO_S 8 oTP | e [ R v s A s S v B A R B e B ek
19 | 6ND ADCO_0 22— oTP U JTAG active w/VCCINT, but refers to VCCIO. h oo cacoancocacoaec
VBUSG 21 | ygus VIN 22 QvVIN TDI, TMS: w_Eak internal PU OJf T oMo E anin =00
TCK: weak internal PD (keep low at power—up) odd ddddS8ddddd 4
HACKRF_ONE_P20 L Lo~ woooe oo
Ce Cooo Coooo oo
55 oooo ooooo o6
NN\ NONON N NONN NN NN\
09 9999 999099 99
1 P22 , TP_DO——————————2+ 10/DIFFIO_Ln 0 - — et
L cLkout CLKIN -2——— CLKIN P_LO—2110 10/DIFFIO_R1p (L —LLD DB
RESET# 3 | RESET# GND 2 TP UO———3 1 10/DIFFIO_L2p BANK?2 10/DIFFIO_R1n |46 LCD_DB12
MCU_LCD RD 5 1 2c1_scL 12C1_SDA [-© MCU LCD TE AUDIO_RESET#G———% 1 |0/DIFFIO_L2n o 45 LCD DB13
x| SPIFI_MISO SPIFI_SCK 8 REF_ENG—— 5 10 10/DIFFI0_R2p |44 LCD_DB14
21 SPIFI_MOSI GND 10—y g&«—5 1 vccio 10/DIFFIO_R2n |43 LCD_DB15
B—1 lvee 1250_RX_SCK [H2x GPS_RESET#HG—————7 1 10/CLKO 10/CLK3 |2 MCU DIR
1250_TX_SDAG 13 1 1250_RX_SDA 12S0_RX_MCLK |4 —8 1 veewt U3 VCCINT [l 2
1250_WSO 15 1250 RXWS 1250 TX_SCK HL8—01250_SCK SW_RD—————————21 0/CLK1 5M40ZE6A l0/cLx2 40 MCU_LCD_WR
12S0_MCLK < 1250_TX_MCLK GND H—P Sw.oD—— %10 veelo2
MCU_ADDR 19 1 yo_RXD U0_TXD |29 MCU_IQ_STBX SW_ROT_AD————11  0/DIFFIO_L3p 1038 "D CD_RESET#
MCU_LCD_WR 21 | pyg P2 13 |22 MCU_DIR SW_ROT BD——————12 | |0 /DIFFIO_L3n 10/DIFFIO_R3p 37_[)LCD BACKLIGHT
P28 23 1 py g SDA 24— SDA SW_ SELD—13 10 5 10/DIFFIO_R3n 36— QGPS_TX_READY
251 cLK6 scL 28— pscL — PP _CPLD_TMS 14 | qyg 5 10/DIFFIO_Rtp |32 GPS_TIMEPULSE
HACKRF_ONE_P22 —————Hi CPLD_TDI T0I BANK1 a2 10/DIFFIO_Run |34 P28 ___—_
_ONE_ H1 CPLD TCK 16 | 1o¢ o \o/DIFFIO_B7n MCU_ADDR
acaca c ac ‘é Jaca
DDDDM B maEoao
| I lw o I
P28 ccooceo o cogjece
B—21 1 vce GND 22— S gh Lozpoid
3 Z' ooooo —~-o ooooooooo o
SD_CDD——3 sp_cp SD_DAT3 <OSD_DAT3 SASNSSISNON SIS SNNN =]
SD_DAT2———5— SD_DAT2 SD_DATL |0 <OSD_DAT1 =mggegoexzgoococgoas ©
SD_DATOO——Z— SD_DATO sp_voLto -8 PP _CPLD_TMS
| — ™~ o oy O i N M| | 1| WO I~ of O Of | 0|
SD_CMDO 9 SD_CMD SD_POW 10 PP_CPLD_TDQ R RN R e Ol
SD_CLKG—2L1 sp_cLk oND 12—
x% GCLK2 GCKL 1—2x o . o ]
15 B1AUX14 B1AUX13 165 = * =
H1_CPLD_TCK 171 cpLp_TCK BANK2F3M2 -8 ; Z;G
H1_CPLD_TDI ;‘i CPLD_TDI BANK2F3M6 —xig o 3388 g |3 [HE9e
2L | BANK2F3M12  BANK2F3MY4 22 7 O i o o O o
1250_RX_SDA HACKRF_ONE_P28 HEEEEY 9 |5E |HE8s
[a] [a]
= a
N =
o n
100N 100N 10U 10U 10U 10U
License: GNU General Public License, version 2
Copyright © 2014—-2018 Jared Boone
ShareBrained Technalogy, Inc
100N 100N 100N 100N 10U 10U Sheet: /hackrf_if/
File: hackrf_if.sch
Title: PortaPack H1
Size: A4 [ Date: 2018-10-29 Rev: 20181029
KiCad E.D.A. kicad 5.0.2—bee76a070ubuntul18.04.1 Id: 4/6

1 | 2 | 3 | [ | 5 I




1 [ 2 | | 4 | 5 [
~ ~ VBAT
Q 3 TODO: Connect SYSOFF to a CPLD pin and to PGOODY.
= = If VBUS is present, or CPLD is holding line low, BT1 H~ cht
device will stay on during battery operation.
But how to turn it on with a button press?!
...and not leave the button “jammed" once on ey DNP
(and SYSOFF is being held low). Need a bit of
W oW logic to fuse two OC active low signals into one?
o S o S
N o
AUDIO_SVDD
3+ 3+
S 2 oyt 20 DVIN
o (& A
VBUSD L3N 9 out L
+3V3 B
c1 u2
~ L1 VIN vouT |2
« DNP| >26v = 2
3::%5 U6 2B c38 SIEeN Z Pt 40
PAD
VBUSCTRLA DNP 100 ] TCR2EFLBLM(CT ™ 39| 100
R8 ENt -8
4 TS EN2 [ DNP
J4 . BBAT BAT SYSOFF
one [ ° BAT CE# il%:l
o = E (24 =]
Z = @
3 S =
A4
" vcc
70DO: K
<% = =
V(ISET) indicates charge current. Monitor w/ADC xZ =gl <«=E GL}SSD?\//ECL
3.R5=100K, remove LEDs, if monitarin status w/GPI0s. .
9 / ISET (fast charge current) R6=1K8 (~500mA). AUDIO_AVDD
R4 is requ\red otherwise no charging. AUDIO_TVDD
% % % ILIM (input limit) R4=1K8 (~850mA). 308
+3V3
vee TMR=open for default timer values. AUDIO_DVDD G
FB2 c18
=z
o S DNP
¢
|
u7
9 N oo 74HC1GO4GW
113 2 4
REF_END our |3 I—<>——{>o—< DNF]—e—DREF_CLK
| DNP
o
=z
o
~ 10.00000M % License: GNU General Public License, version 2
Copyright © 2014—-2018 Jared Boone
R21 ShareBrained Technalogy, Inc
100R] Sheet: /power/

Clock Reference

Default is HCMOS output oscillator with tri—state output.

Alternative is clipped—sine, running through CMOS squarer. Size: Ak [ Date: 2018-10-209 Rev: 20181029
KiCad E.D.A. kicad 5.0.2—bee76a070ubuntul18.04.1 Id: 5/6
1 [ 2 [ [ I 5 [

File: power.sch

Title: PortaPack H1




I 2 I 3 I [ I 5
R23 R24
VCCD—e—[O0rR}—e—{0R <IV_BACKUP
DNP DNP
us
MAX-M8
P1 DNP
DNP 10 f 6Np RESET_N [—2 &—ARESETH#
o 1L RFIN vee -8
N e g GND vee_io Z R25
aR 2 R26 xL13 1 INAEN  V_BCKP S| onp
FB1 »—[ToR} 14 | yCC_RF EXTINT -2 ® P8
DNP DNP 15 1 V_ANT TIMEPULSE 2 DTIMEPULSE
GND SDAO—Y Y Y 16 1 5pa RXD |3 ® P9
171 scL TXD/READY [—2 DTX_READY GND
FB3 77 @ 18 | SAFEBOOT_N  GND [+
DNP azo - C20
SCL S5 ~ 100N
GND GND DNP
GND GND
License: GNU General Public License, version 2
Copyright © 2014—-2018 Jared Boone
ShareBrained Technalogy, Inc.
Sheet: /gps/
File: gps.sch
Title: PortaPack H1
Size: A4 [ Date: 2018-10-29 Rev: 20181029
KiCad E.D.A. kicad 5.0.2—bee76a070ubuntul18.04.1 Id: 6/6
[ 2 I 3 [ [ T 5




