ROHIM Technical Note

SEMICONDUCTOR

Pov.ver Supply IC Series.for TFT-LCD Panels “ Pb S
High-precision
Gamma Correction ICs with built-in DAC

BD8132FV, BD8139AEFV No.09035EBT02

ROHM Electronic Components Directive Compliance

@Description
These gamma correction voltage generation ICs feature built-in DACs and provide a single-chip solution with setting control
via serial communications, a high-precision 10-bit DAC, an output amp (18-channel or 10-channel), and Vcom.

@Features
1) Single-chip design means fewer components
2) Built-in 10 bit DAC (18ch: BD8132FV, 10ch: BD8139AEFV)
3) Built-in DAC output amp
4) Built-in Vcom amp
5) Built-in auto-read function
6) 3-line serial interface (BD8132FV) or 2-wire serial (BD8139AEFV)
7) Thermal shutdown circuit
8) SSOP-B40 package (BD8132FV) / HTSSOP-B40 package (BD8139AEFV)

@Applications
These ICs can be used with TFT LCD panels used by large-screen and high-definition LCD TVs.

@Absolute maximum ratings (Ta = 25°C)

Parameter Symbol Limit Unit
Power supply voltage 1 DVcc 7 \%
Power supply voltage 2 Vce 20 \%
REFIN voltage REF 20 \%
Amp output current capacity lo 50*1 mA
Junction temperature Tjmax 150 °c
L BD8132FV 1125*2
Power dissipation BD8139AEFV Pd 16003 mw
Operating temperature range Topr -30 to +85 °c
Storage temperature range Tstg -55 to +150 °Cc
*1 Must not exceed Pd.
*2 Reduced by 9.0 mW/°C over 25°C, when mounted on a glass epoxy board (70 mm x 70 mm x 1.6 mm).
*3 Reduced by 12.8 mW/°C over 25°C, when mounted on a glass epoxy board (70 mm x 70 mm x 1.6 mm).
@®Recommended Operating Ranges
Limi .
Parameter Symbol Min. t Max. Unit
Power supply voltage 1 DVcc 2.3 4.0 V
Power supply voltage 2 Vcce 6 18 \
REFIN voltage REF 6 18 vV
Amp output current capacity lo 40 mA
Serial clock frequency (BD8132FV) fcLk — 5 MHz
2 wire serial frequency (BD8139AEFV) fcLk — 400 kHz
OSC frequency (BD8132FV) fosc 10 200 kHz
OSC frequency (BD8139AEFV) fosc — 400 kHz
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@Electrical Characteristics
BD8132FV(Unless otherwise specified, Vcc = 15V, DVce = 3.3 V, Ta = 25°C)

Parameter Symbol - Limit Unit Condition
Min. ‘ Typ. ‘ Max.
[REFIN]
Sinking current | wref | 25 | 50 | 75 | pA |[REF=10V
[Gamma correction amp block]
Output current capacity lo 150 300 — mA |DAC =3V, 0UTx=0V
Load stability AV — 5 20 mV |[lo=+10 mAto-10 mA, OUTx =6V
Slew rate SR — 35 — V/uS | Ro = 100 kQ, Co = 100 pF *
OUT max. output voltage VOH |Vcc-0.16| Vce-0.1 — V [lo=-5mA
OUT min. output voltage VOL — 0.15 0.24 V |lo=5mA
[Common amp block]
Input bias current Ib — 0 1 MA |VFB=6V
Output current capacity lo 150 300 — mA |DAC =3V, 0UTx=0V
Load stability AV — 5 20 mV |[lo=+10 mAto-10 mA, OUTx =3V
Slew rate SR — 35 — V/uS | Ro = 100 kQ, Co = 100 pF *
Input voltage range VFB 0 — VDAC V |Ro =100 kQ, Co =100 pF *
OUT max. output voltage VOH |Vcc-0.16| Vce-0.1 — V [lo=-5mA
OUT min. output voltage VOL — 0.15 0.24 V |lo=5mA
[DAC]
Resolution Res — 10 — Bit
Nonlinearity error LE -2 — 2 LSB |lIdeal line error: 00A to 3F5
Differential linearity error DLE -2 — 2 LSB |1 LSB ideal increase error: 00A to 3F5
[OSC]
Oscillating frequency fosc — 80 — kHz | Internal frequency mode
[Control signals]
Sinking current Ictl — 16 25 HA
Threshold voltage VTH 0.7 — 2.6 V |DVCC =33V
Reset time trst — 45 — ps | CCT =1000 pF
[Overall]
Total supply current ‘ Icc ‘ — ‘ 20 ‘ — ‘ mA ‘ When all output voltages are setto 5 V.
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@Electrical Characteristics
BD8139AEFV (Unless otherwise specified, Vcc = 15V, DVce = 3.3 V, Ta = 25°C)

Parameter Symbol - Limit Unit Condition
Min. ‘ Typ. ‘ Max.
[REFIN]
Sinking current | wref | 25 | s0 | 75 | pA |REF=10v
[Gamma correction amp block]
Output current capacity lo 150 300 — mA |DAC=3V,0UTx=0V
Load stability AV — 5 20 mV |lo=+10 mAto-10 mA, OUTx=6V
Slew rate SR — 3.5 — V/us | Ro = 100 kQ, Co =100 pF *
OUT max. output voltage VOH |Vcce-0.16| Vce-0.1 — V |lo=-5mA
OUT min. output voltage VOL — 0.1 0.16 V |lo=5mA
[Common amp block]
Input bias current Ib — 0 1 MA |VFB=6V
Output current capacity lo 150 300 — mA |DAC=3V,0UTx=0V
Load stability AV — 5 20 mV |lo=+10 mAto-10 mA, OUTx =3V
Slew rate SR — 3.5 — V/uUS |Ro =100 kQ, Co =100 pF *
Input voltage range VFB 0 — VDAC V  |Ro =100 kQ, Co =100 pF *
OUT max. output voltage VOH |Vcce-0.16| Vce-0.1 — V |lo=-5mA
OUT min. output voltage VOL — 0.1 0.16 V |lo=5mA
[DAC]
Resolution Res — 10 — Bit
Nonlinearity error LE -2 — 2 LSB |Ideal line error: 00A to 3F5
Differential linearity error DLE -2 — 2 LSB |1 LSB ideal increase error: 00A to 3F5
[OSC]
Oscillating frequency ‘ fosc ‘ — ‘ 210 ‘ — ‘ kHz ‘ Internal frequency mode
[Control signals]
Sinking current Ictl — 16 25 MA | Except for osc_mode
Sinking current loscm 26 33 40 MA | Only osc_mode
Min. output voltage VSDA — — 0.4 V |ISDA=3.0mA*
Sinking current ILi -10 — 10 MA |0.4V1t00.9VDVCC
Threshold voltage VTH 0.7 — 2.6 V |DVCC=33V
Reset time trst — 45 — pMs | CCT = 1000 pF
[Overall]
Total supply current ‘ Icc ‘ — ‘ 18 ‘ — ‘ mA ‘ When all output voltages are setto 5 V.
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@Reference Data
(Unless otherwise specified, Ta = 25°C, BD8132FV and BD8139AEFV)
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@®Reference Data

(Unless otherwise specified, Ta = 25°C, BD8132FV and BD8139AEFV)
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Fig. 16 Load Response Waveform
(RL =1 kQ Pull-down)

Fig. 17 Integral Linearity Error
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@®Pin Assignment Diagram

[BD8132FV]
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@®Pin Name and Function

@Block Diagram
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Fig. 19 Pin Assignment Diagram & Block Diagram

Pin Pin . Pin Pin .
No. name Function No. name Function
1 LATCH | Serial latch input 21 FB Vcom amp negative feedback input
2 SDIN Serial data input 22 Vcom | Vcom output pin
3 CLK Serial clock input 23 VH Gamma correction output pin
4 SDOUT | Serial data output 24 VG Gamma correction output pin
5 GND GND input 25 VF Gamma correction output pin
6 R/W Auto-read on/off input (On = Low, Off = High) | 26 VE Gamma correction output pin
7 Cs External memory selection output 27 VD Gamma correction output pin
8 | MEMDO |External memory output data signal 28 VC Gamma correction output pin
9 MEMDI | External memory input data signal 29 VB Gamma correction output pin
10 osC Tuning clock I1/O 30 VA Gamma correction output pin
11 DVcc Logic power supply input 31 V9 Gamma correction output pin
12 NC — 32 V8 Gamma correction output pin
13 Vce Buffer amp power supply input 33 V7 Gamma correction output pin
14 Vce Buffer amp power supply input 34 V6 Gamma correction output pin
15 REFIN | DAC reference input 35 V5 Gamma correction output pin
16 VDAC |DAC voltage output 36 V4 Gamma correction output pin
17 CT Power-on reset capacitance connection pin 37 V3 Gamma correction output pin
18 DGND |DAC GND input 38 V2 Gamma correction output pin
19 GND GND input 39 Vi Gamma correction output pin
20 GND GND input 40 VO Gamma correction output pin
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@®Pin Assignment Diagram

[BD8139AEFV]
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@Block Diagram
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Fig. 20 Pin Assignment Diagram & Block Diagram

@®Pin Name and Function

Pin Pin . Pin Pin .
No. name Function No. name Function
1 Al 2luat\clfzggg/rvits)?dsZgg]r%s?smsetting pin (1) 21 NC -
2 A2 i:?t\é?:ggg;@z?dsZgl(;]rge;)smsetting pin (2) 22 NC T
3 NC — 23 Vce Buffer amp power supply input
4 osc Tuning clock 1/O 24 NC —
5 SLAVE/AR |Slave/auto-read selection pin 25 FB Vcom amp negative feedback input
6 | OSC_MODE |OSC switching pin 26 Vcom Vcom output pin
7 SDA Serial data input (2 wire serial) 27 V9 Gamma correction output pin 9
8 SCL Serial clock input (2 wire serial) 28 V8 Gamma correction output pin 8
9 DGND GND input 29 V7 Gamma correction output pin 7
10 DACGND |DAC GND input 30 V6 Gamma correction output pin 6
11 NC — 31 V5 Gamma correction output pin 5
12 NC — 32 V4 Gamma correction output pin 4
13 CT Power-on reset capacitance connection pin | 33 V3 Gamma correction output pin 3
14 DVcc Logic power supply input 34 V2 Gamma correction output pin 2
15 NC — 35 V1 Gamma correction output pin 1
16 REFIN DAC reference input 36 VO Gamma correction output pin O
17 NC — 37 NC —
18 NC — 38 NC —
19 VDAC DAC voltage output 39 NC —
20 NC — 40 GND GND input
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@Block Operation

* VDAC Amp
The VDAC Amp amplifies the voltage applied to REFIN by 0.5x and outputs it to the VDAC pin. Connect a 1 pF phase
compensation capacitor to the VDAC pin.

- DAC LOGIC
The DAC LOGIC converts the 10-bit digital signal read to the register to a voltage.

- Amp
The Amp amplifies the voltage output from the DAC LOGIC by 2x. Input includes a sample and hold function and is
refreshed by the OSC.

- OSC
The OSC generates the frequency that determines the Amp's refresh time.
External input can be selected using serial input. (For the BD8139AEFV, external input is selected using the external pin.)

* Power On Reset
When the digital power supply DVCC is activated, each IC generates a reset signal to initialize the serial interface,
auto-read functionality, and registers.
Adding a 1,000 pF capacitor to the CT pin ensures that reset operation can be performed reliably, without regard to the
speed with which the power supply starts up.

+ TSD (Thermal Shut Down)
The TSD circuit turns output off when the chip temperature reaches or exceeds approximately 175°C in order to prevent
thermal destruction or thermal runaway. When the chip returns to a specified temperature, the circuit resets.
The TSD circuit is designed only to protect the IC itself. Application thermal design should ensure operation of the IC
below the thermal shutdown detection temperature of approximately 175°C.

- Register
A serial signal (consisting of 10-bit gamma correction voltage values) input using the serial interface or 1°C bus interface is
held for each register address. Data is initialized by the reset signal generated during a power-on reset.

* Serial I/F(BD8132FV)
The serial interface uses a 3-line serial data format (LATCH, CLK, SDIN). It is used to set gamma correction voltages,
specify register addresses, and select OSC /0.

- 2 wire serial I/F(BD8139AEFV)
The serial interface uses a 2-line serial data format (SCL, SDA). It is used to set gamma correction voltages and specify
register addresses.

* Autoread
The BD8132FV uses the R/W, CLK, CS, and MEMDO pins to enable automatic reading of the IC's 1 kbit microwire type
external memory.
The BD8139AEFYV uses the SCL and SDA pins to enable automatic reading of the 2 wire serial bus format external
memory.
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[BD8132FV]
@Serial communications
The serial data control block consists of a register that stores data from the LATCH, CLK, and SDIN pins, and a DAC circuit
that receives the output from this register and provides adjusted voltages to other IC blocks.
When the IC's power supply is activated, the reset function operates to set the register to a preset value. The first bit is for
testing use only and should always be set to 0. The next bit is used to select the OSC mode. Inputting a value of 0 selects
internal frequency mode and uses a frequency of 80 kHz. Entering a value of 1 selects external frequency mode. Input an
external clock signal from the OSC pin.

Serial data control block diagram

LATCHO
Clock control
ck O

© N ¥ M N o O
SONO——— | 2 oA = oA oA oA o
T T ©T T T T T

Shift register

OUTO to OUTI
registers

Fig. 21 Serial Block Diagram

(1) Serial communications timing
The 17-bit serial data input from the SDIN pin is read into the shift register using the rising edge of the signal input to the
CLK pin. This data is then loaded to the DAC register using the rising edge of the signal input to the LATCH pin.

If the data loaded into the shift register while the LATCH pin is low consists of less than 17 bits, the loaded data is
discarded. If the data exceeds 17 bits, the last 17 bits to be loaded are treated as valid.

(2) Serial data
The following table illustrates the format of serial data input to the SDIN pin.

Serial communications timing

LATCH_l
son  __Xd0Xd1Xd2Xd3)Xd4X d5X d6X d7XdBXd9Xa1gd1 X1 2K a1 HuraXa15iney

—

Fig. 22 Serial Communications Timing Chart

First — —lLast

do [ d1 [ d2 | d3 [ d4 | d5 | d6 | d7 | d8 | d9 [ d10 | d11 [ d12 | d13 | d14 [ d15 | d16

0 X Register address Data

Register a2 a3 A(jj(iress a5 a6 Behavior when data increases 47 Presettovalue a16
Register 0 0 0 0 0 0 VO voltage value increases 00000 00000
Register 1 0 0 0 0 1 V1 voltage value increases 00000 00000
Register 2 0 0 0 1 0 V2 voltage value increases 00000 00000
Register 3 0 0 0 1 1 V3 voltage value increases 00000 00000
Register 4 0 0 1 0 0 V4 voltage value increases 00000 00000
Register 5 0 0 1 0 1 V5 voltage value increases 00000 00000
Register 6 0 0 1 1 0 V6 voltage value increases 00000 00000
Register 7 0 0 1 1 1 V7 voltage value increases 00000 00000
Register 8 0 1 0 0 0 V8 voltage value increases 00000 00000
Register 9 0 1 0 0 1 V9 voltage value increases 00000 00000
Register A 0 1 0 1 0 VA voltage value increases 00000 00000
Register B 0 1 0 1 1 VB voltage value increases 00000 00000
Register C 0 1 1 0 0 VC voltage value increases 00000 00000
Register D 0 1 1 0 1 VD voltage value increases 00000 00000
Register E 0 1 1 1 0 VE voltage value increases 00000 00000
Register F 0 1 1 1 1 VF voltage value increases 00000 00000
Register G 1 0 0 0 0 VG voltage value increases 00000 00000
Register H 1 0 0 0 1 VH voltage value increases 00000 00000
Register | 1 0 0 1 0 Vcom voltage value increases 00000 00000
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@Auto-read function

The auto-read function enables the IC's 1 kbit microwire type external memory to be automatically read.

This block operates in synchronization with the external input CLK's falling edge to output the external memory chip select
signal CS as well as the memory read data signal MEMDO.
The read data signal consists of a start bit for the external memory, a read code, and a read address. When this signal is sent
to the external memory, the memory outputs the data corresponding to the indicated address. Data output from the memory
is read from the MEMDI pin, and this block automatically generates the serial DATA and LATCH signals and writes the

memory data to the register. Memory reads are synchronized to the CLK's falling edge.

Read addresses start from address O0H and repeat until address 12H, so data must be stored from address O0H to address 12H.
The auto-read function is controlled using the R/W signal. Read access to the external memory is performed continuously
while the R/W signal is low. To access the external memory from another device, the R/W signal must be set to high. When
the R/W signal is set to high, the CS and MEMDO pins enter a high-impedance state.

Auto-read timing

cs _ L]
MEMDO:l_l_l [Address 00H l_l Address 01H

Start bit and read code

MEMD|M—
INTERNAL [ oo L
DATA D15 to DO
INTERNAL
tacn o L[

High-impedance
High-impedance

Fig. 23 Auto-read Timing Chart

External memory data format

LSB
D15 D14 | D13 | D12 | D11 | D10 D9 D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
di d2 d3 d4 d5 d6 d7 d8 | d9 | d10 | d11 | di12 | d13 | d14 | d15 | d16
oscC .
Register address DAC data
mode

@Serial communications timing chart

Fig. 24 External Memory Data Table

@Auto-read timing chart
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Fig.25 Fig.26
www.rohm.com 10/20 2009.07 - Rev.B

© 2009 ROHM Cao., Ltd. All rights reserved.

Downloaded from AFfOW.com.



http://www.arrow.com

BD8132FV, BD8139AEFV Technical Note

@Timing standard values

Limit .
Parameter Symbol - Unit
Min. Typ. Max.
Latch setup time tLC 0.1 — — ps
SDIN setup time tSC 0.1 — — us
RW setup time tRC 0.1 — — ys
MEMDI setup time tDIC 0.1 — — ps
Clock high time tWH 0.1 — — us
Clock low time tWL 0.1 — — us
Latch hold time tCL 0.1 — — ps
RW hold time tCR 0.1 — — ps
LATCH high time tLA 0.6 — — us
RW high time tRW 0.6 — — us
MEMDO delay time tCDO — — 0.1 us
CS delay time tCCS — — 0.1 ps

@Gamma correction output setting (BD8132FV and BD8139AEFV)
Equation (1) describes the relationship between the gamma correction output voltage (VO to VH) and the DAC setting.
Output voltage (VO to VH) = [(DAC setting + 1) / 1,024] x (REFIN / 2) x 2 1)

The Vcom voltage can be set by attaching resistor R1 between the Vcom and FB pins and resistor R2 between the FB and
GND pins.Equation (2) describes the relationship between the Vcom voltage and the DAC setting when using these resistors.
Output voltage (Vcom) = [(DAC setting + 1) / 1,024] x (REFIN / 2) x (R1 + R2) / R2 (2)

Fig. 27 Vcom Voltage Setting Circuit Diagram
@®Power supply sequence
Activate the digital power supply DVcc before the Vcc power supply to prevent IC malfunctions due to undefined logic in the digital
circuit. Input serial data after canceling the power-on reset. When turning off the IC's power supplies, turn off Vcc and then DVcc.

Vee U h—
—>  <«—tce VD
/7 i
REFIN . SR
<> MR =
DVce J -
LATCH__/ N
DS sV
 S—— <>
CLK t
SDIN s

Fig. 28 Power Supply Sequence Diagram
@Power supply sequence standard values

Parameter Symbol Min. L_Il_r;;)t Max. Unit Condition
Serial input timing tDS 100 — — Hs Cct = 1000 pF
VCC activation timing tSV 0 10 — Us
REFIN activation timing tVR 0 10 — us
REFIN off timing tRV 0 10 — ps
Power supply off timing tVD 0 10 — Us
Vcc startup timing tvVCC 1 — — ms
wwiaw.rohm.com 11/20 2009.07 - Rev.B
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[BD8139AEFV]

@Serial communications
The 2 wire serial control block consists of a register that stores data from the SCL and SDA pins and a DAC circuit that
receives the output from this register and provides adjusted voltages to other IC blocks.
When the IC's power supply is activated, the reset function operates to set the register to a preset value.

SCL o——1

EEPROM Al
}— Auto-read l—
Word address setting | 4 A2
+
SDA ‘/l’] Acknowledge CcT
VO to VAregisters

_{>‘ Shift register DAC

i t Parity check
STAN/INC

Fig. 29 2 wire serial Control Block Diagram

(1) 2 wire serial timing chart
Slave mode (SLAVE/AR = low; supports write mode only; A0 = low)

e s [ e Ve oo ol
o™ _FLFLRLFLFLFLF Fi:ﬂﬂﬂﬂ FLRLFALALR MU RLRL LR LR ML R R R RLRLRLRL L

START

S0A Don't Care

Device Address kJnTl;dqu 71‘1!”;.;(;66‘; Ackmowiedge Drata 1 Acknowledge Acknowledge STOF

Fig. 30 2 wire serial Timing Chart (Slave)

Of device addresses A7 to A0, A7 to A3 and AO are specific to the gamma correction voltage generation IC and should
be set as follows: (A7 to AO) = 11101(A2)(A1)0.

Al and A2 can be set externally. Because these signals are pulled down internally, they are set to 0 when in the open
state. When setting them to 1, connect them to the DVcc power supply. For this reason, A1 and A2 can be used to
create 4 setting combinations. When using only slave mode, a maximum of 4 BD8139AEFV ICs can be connected to
the 2 wire serial line.

The lower 4 bits of the second byte are used to store the register address. The following table describes the
correspondence between register addresses and amp output. The third and fourth bytes are used to store the gamma
correction voltage setting. The LSB acts as a parity check bit. The method for setting the LSB is described below.

Register name Address Behavior when data increases Preset value
W3 w2 w1l Wo Data (9:0)

Register 0 0 0 0 0 VO voltage value increases 00_0000_0000
Register 1 0 0 0 1 V1 voltage value increases 00_0000_0000
Register 2 0 0 1 0 V2 voltage value increases 00_0000_0000
Register 3 0 0 1 1 V3 voltage value increases 00_0000_0000
Register 4 0 1 0 0 V4 voltage value increases 00_0000_0000
Register 5 0 1 0 1 V5 voltage value increases 00_0000_0000
Register 6 0 1 1 0 V6 voltage value increases 00_0000_0000
Register 7 0 1 1 1 V7 voltage value increases 00_0000_0000
Register 8 1 0 0 0 V8 voltage value increases 00_0000_0000
Register 9 1 0 0 1 V9 voltage value increases 00_0000_0000
Register A 1 0 1 0 Vcom voltage value increases 00_0000_0000
Register 0-A 1 1 1 1 V0-Vcom voltage value increases 00_0000_0000
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@SDA serial data map
SLAVE mode(SLAVE/AR=L)

First (MSB) Last (LSB)
bit
e T 6 [ s | 4 | 3 | 2 | 1 0
1 Device address (11101<A2><A1>) 0
2 Don’t Care ‘ Register address
3 data(9:3) PC
4 data(2:0) | Don't Care PC

It needs 4 byte for slave mode.
When register address “1111”, it is updated same data on all addresses.

Auto-read mode (SLAVE/AR = high)

The auto-read function enables automatic reading of the I°C bus interface's 1 kbit built-in memory.
When the reset signal is cleared, automatic reads from EEPROM begin.

In auto-read mode, Al and A2 serve as the EEPROM word address setting pins.

When Al and A2 are both set to low, read access is available for word addresses 0 through 21.

A2 Al Read start word address Read end word address
L L 0 (00h) 21 (h)

H L 32 (20h) 53 (35h)

L H 64 (40h) 85 (55h)

H H 96 (60h) 117 (75h)

The following table describes the 22-word data format read from the EEPROM.

Wword 7 | 6 | 5 | 4 | 3 | 2 | 1 0 Output
1 Data (9:3) PC VO
2 Data (2:0) ‘ Don’t Care PC
3 Data (9:3) PC Vi
4 Data (2:0) ‘ Don't Care PC
21 Data (9:3) PC

Vcom
22 Data (2:0) ‘ Don't Care PC

The first and second words are used for the VO setting, while the third and fourth words are used for the V1 setting. Including
the Vcom setting, a total of 22 words of data are read. The LSB for all words contains an even parity check (PC). The LSBs
for all EPROM data settings should be set. (Where the number 1 represents an even number.)

<Example of setting for EEPROM >

Al=L,A2=L [ REFIN 15 v |
data
EEPROM WORD ) Settin
ADDRESS BDS139AEFV | d7 d6 d5 d4 d3 d2 di do bin dec Voltagg
1 00h VoD 1 1 1 0 0 1 0 0 | 1110010011 | 915 13.418 VO
2 01h V@ 0 1 1 0 0 0 0 ©0
3 02h Vi 1 0 1 1 1 1 1 0 | 1011111010 | 762 11.177 V1
4 03h Vi® 0 1 0 0 0 0 0 1
5 04h V2@ 1 0 1 0 1 0 1 0 | 1010101100 | 684 10.034 V2
6 05h V2@ 1 0 0O O O 0 0 1
7 06h v3®D 0 1 1 1 1 0 0 0 | 0111100001 | 481 7.061 V3
8 07h V3Q@ 0 0O 1 0 0 0 o0 1
9 08h \Z Q) 1 0 0O 0 1 1 1 0 | 1000111110 | 574 8.423 V4
10 09h V4@ 1 1 0 0O O 0 0 O
1 0Ah 50 1 0 0O O O 0 0 1 |1000000000 | 512 7.515 V5
12 0Bh V52 0 0O 0 0O O 0O 0 ©o©
13 0Ch ved 0 1 0 1 0 1 0 1 | 0101010111 | 343 5.039 V6
14 0Dh V6@ 1 1 1 0 0 0 0 1
15 OEh V7D 0 1 0 1 1 1 1 1 | o1o1111111 | 383 5.625 V7
16 OFh V7@ 1 1 1 0 0 o0 o0 1
17 10h \:O) 0 1 0 0 1 0 1 1 | 0100101010 | 298 4.380 V8
18 11h V8@ 0 1 0 0 0O 0 0 1
19 12h VoD 0 0 0O 1 1 1 1 0 | ooo1111010 | 122 1.802 V9
20 13h V@ 0 1 0 0 0O 0 0 1
21 14h vCcoM®D 1 i1 1 1 1 1 1 1 | 11111121111 | 1023 7.500 VCOM
22 15h VCOM® 1 1 1 0 0 0 0 1 R1=R2
X Must set “1” at d7 of 16ch.
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@Timing Chart

| P 2 1 = 4|

mxmxmx Deeft Care _IR: \ I|f_

1 [2 JH 5 e“?] 8|
Word Address. Atoeeion STAHT o e, 3 Deta 272 sTo8

Fig. 31 2-wire serial Timing Chart (Auto-Read)

Only the EEPROM device address A3 = A2 = Al = low is supported.

The auto-read function specifies the read start word address in EEPROM write mode. Then after resending the start signal,
the data is read in read mode. When the parity check detects an error, a stop signal is sent and the auto-read function is
repeated until no error is detected.If the auto-read function never completes, the EEPROM data settings should be reviewed.

- When operating in auto-read mode, a maximum of 2 BD8139AEFV ICs (A and B) can be connected to the I°C bus line.

When using 2 ICs, change the CT pin capacitance value to avoid auto-read timing collisions. The following figure
illustrates auto-read timing when using 2 ICs.

DVCC Q
CT(A) — |
CT(B) ;
Autoread(A) | |—| I—
Error(A) |—
Autoread(B) [ 1_

Error(B)

Fig 32 Auto-Read Timing Chart

Set the CT pin capacitance as follows:

Using an inappropriate capacitance setting may result in auto-read timing collisions, making it impossible to read data properly.
BD8139AEFV A CT = 1000 pF Scatter: Within 5%

BD8139AEFV B CT = 3300 pF Scatter: Within 5%

@2 wire serial bus data timing
tF tHIGH )

SCL

SDA
(IN)

toH

SDA
(OUT)

SCL
tSUSTA | | i | |toSTA u tsu:STO |
)
| «
SDA
START BIT STOP BIT
* SDA latches at the SCL rising edge. )
Fig 33
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@Timing standard values

FAST-MODE
Parameter Symbol 23V=DVcc=40V Unit
Min. Typ. Max.

SCL frequency fSCL — — 400 kHz
SCL high time tHIGH 0.6 — — Us
SCL low time tLOW 1.2 — — us
Rise Time R — — 0.3 Hs
Fall Time tF — — 0.3 us
Start condition hold time tHD:STA 0.6 — — Hs
Start condition setup time tSU:STA 0.6 — — Hs
SDA hold time tHD:DAT 100 — — ns
SDA setup time tSU:DAT 100 — — ns
Acknowledge delay time tPD 0.1 — 0.9 us
Acknowledge hold time tDH 0.1 — — ps
Stop condition setup time tSU:STO 0.6 — — Hs
Bus release time tBUF 1.2 — — Hs

@Power supply sequence
Activate the digital power supply DVcc before the Vcc power supply to prevent IC malfunctions due to undefined logic in the digital
circuit. Input serial data after canceling the power-on reset. When turning off the IC's power supplies, turn off Vcc and then DVcc.

Vee

—> i «e— tVce

! ‘tvD
REFIN L. / T _\:

<> VR =]
DVCC—/ o S \_
S N
— <
see _/  LJUM---
SDA _/_‘_,_ e

Fig. 34 Power Supply Sequence Diagram

@Power supply sequence standard values

Parameter Symbol - Limit Unit Condition
Min. Typ. Max.
Serial input timing tDS 100 — — us Cct = 1000 pF
Vcc activation timing tSv 0 10 — us
REFIN activation timing tVR 0 10 — us
REFIN off timing tRV 0 10 — us
Power supply off timing tvD 0 10 — us
Vcc startup timing tVec 1 — — ms
wwiaw.rohm.com 15/20 2009.07 - Rev.B
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@Closing time for auto-read
(Input Vcc ~ Beginning auto-read ~ Taking time for auto-read, when 2use.)

0.9DVce
/
DVvece ——
Vce _

Auto-read for one
AR1

Auto-read for other
AR2

s ih
0.9Vout

(First gamma output) -

b
0.9Vout

(Final gamma output) -

1 t2 t3 t2 t4

Fig. 35
Time from input Vcc until final gamma output
ttotall =t1 +t2x2+t3 + 14

min. typ. max

t1 108 169 240

t2 730 1160 1660

t3 156 248 356

t4 - - 145

t total 1724 2737 4061

Unit : yusec

Time from input voltage until first gamma output (condition of input Vcc already)
ttotal2 = t1 + t5

min. typ. max

t1 108 169 240

t5 194 308 442

t total 302 477 682

Unit : usec
2 CT1=1000pF, CT2=3300pF, scatter within 5%
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@®When it inputs Vcc, it outputted the gamma output voltage.

Vcce

VO

0.9Vce

Vi

tref

V9

Tref

Fig. 36

DAC 1ch supports all gamma output amps by sample/hold function.

So, each amp operates reflesh by Tref.

Reflesh time of each amp is following.

tref = Tref / 11ch

Min. Typ. Max.
Tref 63 101 145
Unit : pusec

Under condition of the small difference between setting voltage of amp and slew rate of Vcc is fast, when it inputs Vcc, it is
possible that output voltage come from behind next output voltage.

VO = VDAC x 2 X

V1 =VDAC' x2Xx

VDAC’ = VDAC +

n0+1
1024

ni+1
1024

X tref

Condition of non-reverse-voltage is following

V0-V1>0

n0o+1
nl+1

>1+

SR X tref
2VDAC

(nO : Setting voltage of 10bit)

(SR : Slew rate of Vcc)

Under condition of the big difference between output voltage or slew rate of Vcc is slow, reverse-voltage don’t occur much.
Worst condition is following.

n0/nl > 1.0469

Notice that the setting voltage between VO and V1 is within 720mV.

It is possible for reverse of voltage in transition.
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@Input equivalent circuit diagrams

[BD8132FV]

1.LATCH 2.SDIN 3.CLK

Vee
b
30k = 10Q
ke I
GND

Fig.38 1/0 Equivalent Circuit Diagrams

6.R-W 9 MEMDI 4.SDOUT 7.CS 8.MEMDO 10.0SC 15.REFIN
DVce DVce vee Vee
» % A b 1o
= i
10Q
006Q A A izoom fF 1@
GND 7T GND e GND GND
16.VDAC 17.CT 21.FB 22.Vcom
vVee Vee Vee
b T 8kQ b—
1kQ
< 10Q
¢ =
50kQ 3 —
GND b oD GND
23.VH 24.VG 25.VF 26.VE 27.VD
28.VC 29.VB 30.VA 31.V9 32.v8
33.V7 34.V6 35.V5 36.V4 37.V3
38.V2 39.V1 40.V0
Vee
b
QT 1092 Fig.37 I/O Equivalent Circuit Diagrams
30kQ F
GND
BD8139AEFV]
1.A1 2.A2 5.STAN/INC
6.0SC_MODE 7.SDA 8.SCL 4.0SC 16.REFIN
(Pull down R 100k R)
Vee
bvee bvee T DVce
A - i E#f 0
[ -
10Q
I 200kQ — A 3,0 "EF
GND
GND GND 7 GND
19.VDAC 13.CT 25.FB 26.Vcom
Vee Vee Vee
- b—
1kQ
‘ 10Q
50kQ ‘ %
GND GND GND
27.V928.V829.V7 30.V6 31.V5
32.V4 333 34.V235V136.\V0
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@®Notes for use
1) Absolute maximum ratings
Use of the IC in excess of absolute maximum ratings such as the applied voltage or operating temperature range may
result in IC damage. Assumptions should not be made regarding the state of the IC (short mode or open mode) when such
damage is suffered. A physical safety measure such as a fuse should be implemented when use of the IC in a special
mode where the absolute maximum ratings may be exceeded is anticipated.

2) GND potential
Ensure a minimum GND pin potential in all operating conditions.

3) Setting of heat
Use a thermal design that allows for a sufficient margin in light of the power dissipation (Pd) in actual operating conditions.

4) Pin short and mistake fitting
Use caution when orienting and positioning the IC for mounting on printed circuit boards. Improper mounting may result in
damage to the IC. Shorts between output pins or between output pins and the power supply and GND pins caused by the
presence of a foreign object may result in damage to the IC.

5) Actions in strong magnetic field
Use caution when using the IC in the presence of a strong magnetic field as doing so may cause the IC to malfunction.

6) Testing on application boards
When testing the IC on an application board, connecting a capacitor to a pin with low impedance subjects the IC to stress.
Always discharge capacitors after each process or step. Ground the IC during assembly steps as an antistatic measure,
and use similar caution when transporting or storing the IC. Always turn the IC's power supply off before connecting it to or
removing it from a jig or fixture during the inspection process.

7) Ground wiring patterns
When using both small signal and large current GND patterns, it is recommended to isolate the two ground patterns,
placing a single ground point at the application's reference point so that the pattern wiring resistance and voltage
variations caused by large currents do not cause variations in the small signal ground voltage. Be careful not to change the
GND wiring patterns of any external components.

8) Regarding input pin of the IC

This monolithic IC contains P+ isolation and P substrate layers between adjacent elements in order to keep them isolated.
P/N junctions are formed at the intersection of these P layers with the N layers of other elements to create a variety of
parasitic elements.For example, when the resistors and transistors are connected to the pins as shown in Fig.39, a
parasitic diode or a transistor operates by inverting the pin voltage and GND voltage.The formation of parasitic elements
as a result of the relationships of the potentials of different pins is an inevitable result of the IC's architecture. The
operation of parasitic elements can cause interference with circuit operation as well as IC malfunction and damage. For
these reasons, it is necessary to use caution so that the IC is not used in a way that will trigger the operation of parasitic
elements, such as the application of voltages lower than the GND (P substrate) voltage to input and output pins.

Resistor Transistor (NPN)

B
(PgA) ) (PinB) c — £ {
A 1 e
GND e AT
LA “ND
P o Parasitic
. N N A A, elements
N i N - X (PinA)
P ! | 4
{7 Parasiic element i\ P substrate o—— AMA—
ﬁ% t(— Parasitic
GND Parasitic elements GND " element

Fig.39 Example of a Simple Monolithic IC o
9) Overcurrent protection circuits
An overcurrent protection circuit designed according to the output current is incorporated for the prevention of IC damage
that may result in the event of load shorting. This protection circuit is effective in preventing damage due to sudden and
unexpected accidents. However, the IC should not be used in applications characterized by the continuous operation or
transitioning of the protection circuits. At the time of thermal designing, keep in mind that the current capacity has negative
characteristics to temperatures.

10) TSD (Thermal shutdown) circuit
This IC incorporates a built-in TSD circuit for the protection from thermal destruction. The IC should be used within the
specified power dissipation range. However, in the event that the IC continues to be operated in excess of its power
dissipation limits, the attendant rise in the chip's junction temperature Tj will trigger the TSD circuit to turn off all output
power elements. The circuit automatically resets once the junction temperature Tj drops.
Operation of the TSD circuit presumes that the IC's absolute maximum ratings have been exceeded. Application designs
should never make use of the TSD circuit.

11) Testing on application boards
At the time of inspection of the installation boards, when the capacitor is connected to the pin with low impedance, be sure
to discharge electricity per process because it may load stresses to the IC. Always turn the IC's power supply off before
connecting it to or removing it from a jig or fixture during the inspection process. Ground the IC during assembly steps as
an antistatic measure, and use similar caution when transporting or storing the IC.
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@Ordering part number

B

D

8

1

F

V -

E

2

Part No. Part No. Package Packaging and forming specification
8132 : 3-line serial FV: SSOP-B40 E2: Embossed tape and reel
8139A: 2 wire serial EFV: HTSSOP-B40
SSOP-B40
<Tape and Reel information>
13.6+0.2 -
(MAX 13.95 include BURR) Tape Embossed carrier tape
Quantity 2000pcs
RAAERAAEARARARARAAE Srection | E2
o o of feed The direction is the 1pin of product is at the upper left when you hold
| i ( reel on the left hand and you pull out the tape on the right hand )
«© < +
! 1 \
. H015+01 O O O O O O O O O O O O O O O O
| \ NG -G EE N ENE
@] uninniniin RN
En e Sz =Bz == = D f e 2 <=
065 ! :
022+0.1 [&[0.08®)] ¥ \ 1pin Direction of feed \
_—
(Unit : mm) Reel *Order quantity needs to be multiple of the minimum quantity.
HTSSOP-B40
<Tape and Reel information>
13.6+0.1
(MAX 13.95 include BURR) e Tape Embossed carrier tape (with dry pack)
o 69 " T Quantity 2000pcs
AAAHARAARAAAARARNGA I o E2
S 2 or-———- &l S| s (E)flrfz(;t(ljon The direction is the 1pin of product is at the upper left when you hold
'33‘ ﬁ‘ } J A @ o & ( reel on the left hand and you pull out the tape on the right hand )
T —=—
CELCELLELLLLLLEL ' : N
20
0.625 APILMARK 017135 O OO0 OO0 000000000 OO0
88 024882 wroosm) b I
T
88 0.65 =[0.08 5] v \ 1pin Direction of feed \
ol o —’
(Unit : mm) Reel s Order quantity needs to be multiple of the minimum quantity.
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Notice

Precaution on using ROHM Products
1. Our Products are designed and manufactured for application in ordinary electronic equipments (such as AV equipment,
OA equipment, telecommunication equipment, home electronic appliances, amusement equipment, etc.). If you
intend to use our Products in devices requiring extremely high reliability (such as medical equipment (Note 1) transport
equipment, traffic equipment, aircraft/spacecraft, nuclear power controllers, fuel controllers, car equipment including car
accessories, safety devices, etc.) and whose malfunction or failure may cause loss of human life, bodily injury or
serious damage to property (“Specific Applications”), please consult with the ROHM sales representative in advance.
Unless otherwise agreed in writing by ROHM in advance, ROHM shall not be in any way responsible or liable for any
damages, expenses or losses incurred by you or third parties arising from the use of any ROHM’s Products for Specific

Applications.
(Note1) Medical Equipment Classification of the Specific Applications
JAPAN USA EU CHINA
CLASSII CLASSIIb
CLASSIV CLASSI CLASSII CLASSIL

2. ROHM designs and manufactures its Products subject to strict quality control system. However, semiconductor
products can fail or malfunction at a certain rate. Please be sure to implement, at your own responsibilities, adequate
safety measures including but not limited to fail-safe design against the physical injury, damage to any property, which
a failure or malfunction of our Products may cause. The following are examples of safety measures:

[a] Installation of protection circuits or other protective devices to improve system safety
[b] Installation of redundant circuits to reduce the impact of single or multiple circuit failure

3. Our Products are designed and manufactured for use under standard conditions and not under any special or
extraordinary environments or conditions, as exemplified below. Accordingly, ROHM shall not be in any way
responsible or liable for any damages, expenses or losses arising from the use of any ROHM’s Products under any
special or extraordinary environments or conditions. If you intend to use our Products under any special or
extraordinary environments or conditions (as exemplified below), your independent verification and confirmation of
product performance, reliability, etc, prior to use, must be necessary:

[a] Use of our Products in any types of liquid, including water, oils, chemicals, and organic solvents

[b] Use of our Products outdoors or in places where the Products are exposed to direct sunlight or dust

[c] Use of our Products in places where the Products are exposed to sea wind or corrosive gases, including Cl2,

H2S, NH3, SO2, and NO2

[d] Use of our Products in places where the Products are exposed to static electricity or electromagnetic waves

[e] Use of our Products in proximity to heat-producing components, plastic cords, or other flammable items

[f] Sealing or coating our Products with resin or other coating materials

[g] Use of our Products without cleaning residue of flux (even if you use no-clean type fluxes, cleaning residue of
flux is recommended); or Washing our Products by using water or water-soluble cleaning agents for cleaning
residue after soldering

[h] Use of the Products in places subject to dew condensation

4. The Products are not subject to radiation-proof design.

5. Please verify and confirm characteristics of the final or mounted products in using the Products.

6. In particular, if a transient load (a large amount of load applied in a short period of time, such as pulse. is applied,
confirmation of performance characteristics after on-board mounting is strongly recommended. Avoid applying power
exceeding normal rated power; exceeding the power rating under steady-state loading condition may negatively affect
product performance and reliability.

7. De-rate Power Dissipation (Pd) depending on Ambient temperature (Ta). When used in sealed area, confirm the actual
ambient temperature.

8. Confirm that operation temperature is within the specified range described in the product specification.

9. ROHM shall not be in any way responsible or liable for failure induced under deviant condition from what is defined in
this document.

Precaution for Mounting / Circuit board design
1. When a highly active halogenous (chlorine, bromine, etc.) flux is used, the residue of flux may negatively affect product
performance and reliability.

2. In principle, the reflow soldering method must be used; if flow soldering method is preferred, please consult with the
ROHM representative in advance.

For details, please refer to ROHM Mounting specification
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Precautions Regarding Application Examples and External Circuits
1. If change is made to the constant of an external circuit, please allow a sufficient margin considering variations of the
characteristics of the Products and external components, including transient characteristics, as well as static
characteristics.

2. You agree that application notes, reference designs, and associated data and information contained in this document
are presented only as guidance for Products use. Therefore, in case you use such information, you are solely
responsible for it and you must exercise your own independent verification and judgment in the use of such information
contained in this document. ROHM shall not be in any way responsible or liable for any damages, expenses or losses
incurred by you or third parties arising from the use of such information.

Precaution for Electrostatic
This Product is electrostatic sensitive product, which may be damaged due to electrostatic discharge. Please take proper
caution in your manufacturing process and storage so that voltage exceeding the Products maximum rating will not be
applied to Products. Please take special care under dry condition (e.g. Grounding of human body / equipment / solder iron,
isolation from charged objects, setting of lonizer, friction prevention and temperature / humidity control).

Precaution for Storage / Transportation
1. Product performance and soldered connections may deteriorate if the Products are stored in the places where:
[a] the Products are exposed to sea winds or corrosive gases, including CI2, H2S, NH3, SO2, and NO2
[b] the temperature or humidity exceeds those recommended by ROHM
[c] the Products are exposed to direct sunshine or condensation
[d] the Products are exposed to high Electrostatic

2. Even under ROHM recommended storage condition, solderability of products out of recommended storage time period
may be degraded. It is strongly recommended to confirm solderability before using Products of which storage time is
exceeding the recommended storage time period.

3. Store / transport cartons in the correct direction, which is indicated on a carton with a symbol. Otherwise bent leads
may occur due to excessive stress applied when dropping of a carton.

4. Use Products within the specified time after opening a humidity barrier bag. Baking is required before using Products of
which storage time is exceeding the recommended storage time period.

Precaution for Product Label
QR code printed on ROHM Products label is for ROHM’s internal use only.

Precaution for Disposition
When disposing Products please dispose them properly using an authorized industry waste company.

Precaution for Foreign Exchange and Foreign Trade act
Since our Products might fall under controlled goods prescribed by the applicable foreign exchange and foreign trade act,
please consult with ROHM representative in case of export.

Precaution Regarding Intellectual Property Rights
1. All information and data including but not limited to application example contained in this document is for reference
only. ROHM does not warrant that foregoing information or data will not infringe any intellectual property rights or any
other rights of any third party regarding such information or data. ROHM shall not be in any way responsible or liable
for infringement of any intellectual property rights or other damages arising from use of such information or data.:

2. No license, expressly or implied, is granted hereby under any intellectual property rights or other rights of ROHM or any
third parties with respect to the information contained in this document.

Other Precaution
1. This document may not be reprinted or reproduced, in whole or in part, without prior written consent of ROHM.

2. The Products may not be disassembled, converted, modified, reproduced or otherwise changed without prior written
consent of ROHM.

3. In no event shall you use in any way whatsoever the Products and the related technical information contained in the
Products or this document for any military purposes, including but not limited to, the development of mass-destruction
weapons.

4. The proper names of companies or products described in this document are trademarks or registered trademarks of
ROHM, its affiliated companies or third parties.
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Datasheet

General Precaution
1. Before you use our Products, you are requested to carefully read this document and fully understand its contents.
ROHM shall not be in an 'y way responsible or liable for failure, malfunction or accident arising from the use of a ny
ROHM’s Products against warning, caution or note contained in this document.

2. All information contained in this docume nt is current as of the issuing date and subj ect to change without any prior
notice. Before purchasing or using ROHM'’s Products, please confirm the la test information with a ROHM sale s
representative.

3. The information contained in this doc ument is provided on an “as is” basis and ROHM does not warrant that all
information contained in this document is accurate an d/or error-free. ROHM shall not be in an y way responsible or
liable for any damages, expenses or losses incurred by you or third parties resulting from inaccuracy or errors of or
concerning such information.
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