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1 - COVER
2 - CC2431, IRDA, FLASH
3 - PWR SUPPLIES, SWITCH I/O
4 - CHARGER & GAS GAUGE
5 - OLED CONNECTOR, BUZZ, VIBE DRIVE

HUB Lite SCHEMATIC

INFORMAL REVISION HISTORY

* 080829
  - STARTED WITH TK0171-74-01
  - Remove original IO for PUSHBUTTON2 and PUSHBUTTON3. 
    use Debug_Data and Debug_clk for these two button
  - Remove original IO for PUSHBUTTON4, PUSHBUTTON4 is defined 
    as PUSHBUTTON2 & PUSHBUTTON3 are simultaneously pressed.
  - Add RGB LED, use P2.1, P1.3, P1.5 to control it.

* 080907
  - Change the Antenna to TYCO 2.4G type (GEN2 HUB Antenna).
  - Add I2C interface LED controller PCA9633 to control RGB LED.
  - Add two buttons, separate button board from mainboard.
  - Change R31 to 1K to increase charging current (0.8A)
  - Remove Diode Bridge from charging circuit and add power in connector.
  - Change the manual reset circuit with "ESP button plus Key 5"

*081105
  - Change R31 to 1.6K to decrease the charge current to 0.5A
  - Change RGB LED part number and connection.
  - Change L1 to 5.1nH.
  - Add two BAT54C for keypad I/O multiplex
  - Change battery connector to 1.5mm pitch.
  - Add SS12 in front of power input.

Sht04_Battery_Interface
Sht04_Battery_Interface.Sch

Sht02_CC2431
Sht02_CC2431.Sch

Sht03_Power
Sht03_Power.Sch

Sht05_OLED_Interface
Sht05_OLED_Interface.Sch

HUBLITE MAIN BOARD

V2COVER



1 2 3 4 5 6

A

B

C

D

654321

D

C

B

A

Title

Number RevisionSize

B

Date: 13-Feb-2009 Sheet    of 
File: D:\Workshop\ESP\3rd Research\HUB Lite\Design\V2.0\hubliteV2.0.ddbDrawn By:

RBI 1VCC 2

VSS 3

SCL 4

SDA 5

BAT6

SRN7

SRP8

GPIO9 PGM10

VSS PDL

U8

BQ27210DRK

R21
.02

VBAT

RTN_BAT

VBAT

R28
10K VBAT

I2C_SCL
I2C_SDA

"GAS GAUGE" IC

IN1

GND 2

STAT1 3

STAT2 4

VSS 5

ISET6

GND 7

PG 8

CE9

OUT 10

GND PDL

U9

BQ24080DRC

STAT1 STAT2

HI-Z HI-Z
HI-Z

HI-Z
LOW

LOW
LOW LOW

TIMER FLT/SLEEP 
CHARGE DONE
FAST CHARGING
PRE CHARGING
CHARGE STATUS

LI-POL BATTERY
 CHARGER

SEE PP4, 10 OF TI BQ27X10EVM MANUAL (TI
 DOC SLUU259) FOR CONFIRMATION THAT
 THE GAS GAUGE, CHARGER AND SYSTEM
 CONNECTIONS HERE ARE CORRECT.

PENDING ADD'L LI-POL PACK DETAILS,
 ASSUME CAPACITY OF 2400mAh AND MAX
 CHARGE RATE OF C/2 - ASSUME CHARGE
 RATE OF 500mA

R(ISET) = V(SET)*K(SET) / I(OUT)
R(ISET) = 2.5V * 322 /0.5 = 1.6K

R31
1.6K

CHRGR_PG_N
CHRGR_STAT1
CHRGR_STAT2

V5_CHARGER

C14
0.1

C15
0.1

C11
0.1

C12
0.1

C13
0.1

C39
1.0

C40
1.0

D5
6.2V

TP20

BATTERY CHARGER, GAS GAUGE & POWER MUXING

(3)
(3)
(3)

(2)
(2)

STAT 1

D02

D13

ILIM4

GND 5

IN26

OUT 7IN18

U12
TPS2114APW

C42
10

VMUXED

(NC)

POWER MUX

C38
0.1

C37
0.1

POWER MUX IS REQUIRED BECAUSE WITHOUT A PATH AROUND THE CHARGER FOR
 INPUT CURRENT,  A LOW CHARGE STATE LI-ION CELL WOULD NEVER CHARGE
 BECAUSE THE SYSTEM WOULD CONSUME ALL OF THE PRECHARGE CURRENT (AND
 MORE IF ALLOWED) ALLOWING NO CURRENT TO FLOW INTO THE CELL.  SCHOTTKY
 ORING WAS CONSIDERED BUT DISQUALIFIED BECAUSE IT WOULD RESULT IN A
 0.35V MINIMUM DROP ON THE BATTERY VOLTAGE WHICH WOULD HAVE THE
 ELECTONICS DROPPING OUT WHILE THERE WAS STILL ENERGY IN THE CELL.  AN
 ACTIVE MUX SWITCH WAS LESS EXPENSIVE ($ AND REAL ESTATE-WISE) THAN
 SCHOTTKYS PLUS A BUCK BOOST SUPPLY.

VBAT

V5_CHARGER

BATTERY
CONNECTOR

R12
475

PM_RILIM
STAT OUTPUT NOT REQUIRED
 BECAUSE SAME INFO
 AVAILABLE FROM CHARGER
 PG_N IN THIS DESIGN

(NC)

R23
1.00K

R22
1.00K

R24
1.00K

4

TP17

TP18

1
2

P4

K108-B000-02-2
1
2

P2

CHERNGWEEI_CZ-W150-02

D6
SS12

TP
16

TP13

HUBLITE MAIN BOARD

V2BATTERY
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+1.8V

CC2431, IRDA & FLASH

C22
0.22

R8
43K

P1.71 P1.62 P1.53 P1.44 P1.35 P2.16

DVDD 7

P1.18 P1.09

RESET10

P0.011

P0.112

P0.213

P0.314

P0.415

P0.516

P0.617

P0.718

XOSC_Q219

AVDD_SOC 20

XOSC_Q121 RBIAS1 22

AVDD_RREG 23

RREG_OUT 24

AVDD_IF1 25

RBIAS2 26

AVDD_CHP 27VCO_GUARD 28AVDD_VCO 29AVDD_PRE 30AVDD_RF1 31

RF_P 32

TXRX_SWITCH 33

RF_N 34

AVDD_SW 35AVDD_RF2 36AVDD_IF2 37AVDD_ADC 38DVDD_ADC 39AVDD_DGUARD 40

AVDD_DREG 41

DCOUPL 42

P2.4/OSC_Q243 P2.3/XOSC_Q144

P2.245 P2.146

DVDD 47

P2.048

GND PDL

U4
CC2431

R9
56K

C4
0.1

C24
0.01

C27
15pF

C30
27pF

C29
33pF

L1
5.1nH

L2
22nH

L3
1.8nH

C31
5.6pF

C28
15pF

13
Y2

32.000MHz

C20
0.22

C25
0.01

C5
0.1

C21
0.22

C19
0.22

+3.3V

Length = Wavelength/4 Length = Wavelength/4

+3.3V

C3
0.1

+3.3V

+3.3V

16XCLK1

U_TXD2

U_RXD3

GND 4

RESET5

IR_RXD 6

IR_TXD 7

VCC 8

U2
TIR1000IPW

IRDA_RESET

IRDA_TXDOUT

IRDA_RXDIN

RESET_N

SPI_CLK

SPI_MOSI

DISPLAY_CS_N
DISPLAY_CMD

DEBUG_DATA
DEBUG_CLK

R4
10K

+3.3V

UART_16X_CLK

UART_RXD

UART_TXD

PUSHBUTTON1_N

PUSHBUTTON2_N
PUSHBUTTON3_N

PUSHBUTTON4_N

+3.3V

I2C_SCL
I2C_SDA

FLASH_CS_N

SPI_MISO

R7
100K

Y1

32.768 KHz

(3)

RESET_N

+3.3V

DEBUG_DATA
DEBUG_CLK

1
2
3
4
5

P1

TBD

CC2431 PGM & DEBUG CONNECTIONS

DNP IN PRODUCTION BUT NEED TO PUT A SMALL BUT SOFTWARE
 DEVELOPMENT FRIENDLY HEADER FOOTPRINT ON THE BOARD. 
 POSSIBLY A SMT FOOTPRINT THAT COULD ALSO BE BED OF
 NAILS FRIENDLY FOR PRODUCTION PROGRAMMING.

(2)
(2)
(2)

IRDA ENDEC

CC2431 RF SOC

128KB SPI FLASH

(3)

(5)
(5)

(5)

(5)
(3,4)
(3,4)

(3)

(WAS VIBE CTRL ON DEV BRD)IRDA_SHUTDN

IRDA_SHUTDN

BEEPER_CTRL(5)

MOSI 5

MISO 2

SCK 6

CS 1

WP 3

HOLD 7

VCC8

VSS4

U1
M25P10-AVMP6G

2

R25
DNP

R13

0R0
R26
DNP

TP
1

TP
2

TP
5

A
B

B

G

R

R

G

LED1
JDF-32FC1A

+3.3V

R29
47R

R30
120R

R33
47R

VSS 5

SCL 6

SDA 7

VDD 8LED01

LED12

LED23

LED34

U14

PCA9633DP1

TP
3

TP
4

I2C_SCL

I2C_SDA

+3.3V

C1
0.1

GND

FEED

GND

ANT1
1513504-1

1
2
3
4
5
6

J2

CONN6

+3.3V

GND

VMUXED

HUBLITE MAIN BOARD

V2CC2431
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C7
0.1

C8
0.1

C9
0.1

C10
0.1

PUSHBUTTON1_N

PUSHBUTTON2_N

PUSHBUTTON3_N

PUSHBUTTON4_N

VIN1

GND2

EN3

NR 4

VOUT 5
U6

TPS79933DDC

C17
10

+3.3V

C26
0.01

C23
0.22

L4

10uH, 225mA

VIN5

GND2

EN4

FB 3

SW 1
U7

TPS61040DBV

C18
10

R20
1.13M

R19
100K

C32
10pF

VDIS

VCC16

SCL1

SDA2

A25 RESET15

A14

A03

GND8

P7 14

P6 13

P5 12

P4 11

P3 10

P2 9

P1 7

P0 6

GNDPDL

U5
PCA9557RGY

+3.3V

I2C_SCL
I2C_SDA

+3.3V

IRDA_RESET

CHRGR_PG_N
CHRGR_STAT1
CHRGR_STAT2

I2C ADR = 30/31

R5
10K

+3.3V

R6
10K

+3.3V
+3.3V +3.3V +3.3V

R14
100K

R15
100K

R16
100K

R17
100K

D4

MBR0530T

OLED_RESETF

3.3V LDO, OLED BIAS SUPPLY AND SWITCH CONNECTORS

RESET_N

I2C I/O EXPANDER

3.3V LDO REGULATOR

OLED_BIAS_EN

OLED_BIAS_EN

R18
100K

OLED BIAS BOOST CONVERTER

BUTTON FPC CONNECTIONS

(2)
(2)
(2)

(4)
(4)
(4)
(5)
(2)

VMUXED

VMUXED

VMUXED

1

2
4

GND 3

VCC 5

U11
NC7SZ32P5X

1

2 4

GND 3

VCC 5

U10
NC7SZ125P5X

+3.3V

RESET N LOW WHEN BOTH BUTTONS PRESSED & ON CHARGER, ELSE HI-Z

+3.3V

RESET_N (2)

MANUAL RESET CIRCUIT

1

PD
L 6

5

3 4

D3
RCLAMP0504P

+3.3V

R11

100K
+3.3V

3

CHRGR_PG_N

R35

100K
+3.3V

C33
2.2

(WARNING-OD OUTPUT ONLY)

(5)VIB_CTRL

R34

100K
+3.3V

R27

100K
+3.3V(ESP BUTTON)

(KEY1)
(KEY2)
(KEY3)

PUSHBUTTON4_N

PUSHBUTTON2_N

1
2
3
4
5
6

8
7

J3

CONN8

GND

1 2

3

D2
BAT54C

1 2

3

D1
BAT54C

GND

HUBLITE MAIN BOARD

V2POWER

(KEY4)
(KEY5)

ESP BUTTON = P1.0
KEY1 = P2.1
KEY2 = P1.3
KEY3 = P1.5
KEY4 = P1.0+P2.1
KEY5 = P1.3+P1.5
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Q2
MMBT2222ALT1G

+3.3V

BEEPER_CTRL

VIB_CTRL

+3.3V VDIS

R32
200K

OLED_RESETF

SPI_CLK
SPI_MOSI

DISPLAY_CS_N

DISPLAY_CMD

C41
1.0

+3.3V

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

J1

Y
IL

O
N

G
_F

Z-
05

09
-2

4-
FR

SL

(VCIR)
(VCOMH)

(VSS)
(VSS)
(BS1)
(BS2)
(IREF)
(CSF)

(RESETF)
(D/CF)
(R/WF)
(E/RF)

(D0/SCK)
(D1/SDIN)

(D2)
(D3)
(D4)
(D5)
(D6)
(D7)

(VDDIO)
(VDD)
(VCC)
(NC)

OLED DISPLAY, BEEPER & VIBRATOR I/O

OLED CONNECTOR NOTE

THERE IS AN FPC ADAPTER BETWEEN THIS BOARD AND THE RiT
 DISPLAY.  SINCE THE DISPLAY HAS 25 PINS BUT THIS
 CONNECTOR ONLY HAS 24 PINS, THE "NC" PIN 1 ON THE DISPLAY
 DOES NOT CONNECT TO THIS BOARD.  THIS CAUSES THE BOARD
 VS DISPLAY PIN NUMBERS TO BE SKEWED BY ONE.

BOARD PIN 1 = DISPLAY PIN 2
BOARD PIN 24 = DISPLAY PIN 25

OLED DISPLAY CONNECTOR

1

2 4

GND 3

VCC 5

U13
NC7SZ125P5X

C36
0.22

NOTE:

CC2431 PORT PIN 1.1 HAS AN ADVERTISED 20mA SOURCE/SINK CAPABILITY
 WHICH SHOULD BE CAPABLE OF DRIVING THE PIEZO DIRECTLY.  THE 25mA
 BUFFER IS INCLUDED HERE TO MITIGATE RISK RELATED TO HAVING THE
 PROCESSOR DIRECTLY SOURCE AC INTO THE CAPACITIVE LOAD OF THE PIEZO. 
 ONCE THE SYSTEM IS STABLE AND WELL CHARACTERIZED IT MAY BE POSSIBLE
 TO REMOVE THIS BUFFER AND DRIVE DIRECTLY FROM THE PORT PIN.

PIEZO BEEPER DRIVE

BEEPER DRIVE

1
2

P3

4876-02TD3U

(2)

(2)

VIBRATOR DRIVE

VMUXED

NOTE:

VIBRATOR SPEC IS 2.0V TO 4.0V OPERATING SO RESISTOR
 WILL NEED TO DROP ~0.3V MINIMUM TO KEEP WITHIN
 SPEC.  VIBE COULD BE RUN OFF 3.3V BUT IT IS CURRENTLY
 BELIEVED TO BE BETTER TO USE THE POWER AS
 VIBRATION INSTEAD OF AS HEAT IN THE LDO.  PERHAPS
 MORE IMPORTANTLY, HAVING VIBE ON LDO WOULD
 REQUIRE A LOOK AT LDO LOAD TRANSIENT RESPONSE. 
 THE VIBE AMPLITUDE WILL VARY SOMEWHAT AS A
 FUNCTION OF BATTERY STATE BUT WILL BE EQUAL TO OR
 GREATER THAN IF IT WAS RUNNING OFF REGULATED 3.3V.

(2)
(3)
(2)

(2)
(2)

E4

E5

2.5MM SMT PADS

R3
1.00K

R10
0R0

5

TP
6

TP
7

TP
8

TP
10

TP
9

TP11

TP12

+3.3V VDIS

TP15

TP14

C35
2.2

HUBLITE MAIN BOARD

V2OLED
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+3.3V

(NC)

C2
0.1

IRDA XCVR

IRDA_SHUTDN

R2
49.9

R1
0R0

VMUXED

IRDA_TXDOUT

IRDA_SHUTDN

1
2
3
4
5
6

J4

CONN6

+3.3V

GND

VMUXED

IRDA_RXDIN


