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384-Channel 8-bit Source Driver for color TFT LCDs 
 
DESCRIPTION 
The EK7411 is a 8-bit source driver ICs dedicated for SXGA and UXGA TFT-LCD panels. The 

digital input is a 8-bit word by 6 dots digital display data, where each word can generate 256-

grayscale levels. By using R/G/B filters 3 dots can be combined to generate a 16.77 Millions 

colors pixel. Each output can drive alternately 256 positive-polarity or 256 negative-polarity 

grayscale levels with respect to the opposite polarity of adjacent odd and even output pins. These 

256 positive and negative grayscale levels are generated with 2x8 external reference voltages 

(V0-V7, V8-V15) feeding a built-in RDAC that implements a gamma correction for the panel. With 

positive and negative output voltage, these circuits feature a dot-dot inversion, n-lines-dot 

inversion and frame-dot inversion schemes.     

 

FEATURES 

•  CMOS input level (2.5V to 3.6V) 

•  High-speed data transfer: FMAX = 80 MHz (internal data transfer speed when operating at  

   VDD1 = 3.0V) 

•  48 data bits (8-bit grayscales code x 3 RGB dot x 2 pixels) 

•  Logic power supply voltage (VDD1): 2.5V to 3.6V 

•  Driver power supply voltage (VDD2): 8.5V to 13.5V 

•  Output dynamic range: VSS2 + 0.1V to VDD2 – 0.1V 

•  384 outputs 

•  256 positive and negative output voltage levels by means of 2x8 external reference voltages 

and a built in D/A converter (R-DAC) 

•  Applies for dot-dot inversion, n-line-dot inversion and frame-dot inversion 

•  Output voltage polarity inversion function (LPOL) 

•  Bi-directional shift (R/L) 

•  Chip-enable signal generation circuit 

•  Display data inversion function (POL1, POL2) 

•  Low power mode function (LPC) 
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1. INTERNAL BLOCK DIAGRAM 
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Figure 1: Block diagram 

 
1. Control logic unit 

Generates the chip-enable signal EIO1 and EIO2 and the internal control signals.  
2. Data inversion unit 

Uses the POL1-POL2 signals to invert or not the 6 x 8-bit input data. 
3. 64 bits bi-directional shift register 

Generates the enable signals for sequential latching of 64 groups of 48-bit input data. 
4. Latch circuit (1) 

384x8-bit latch circuits that latch sequentially 6 outputs x 8-bit (2 pixels) from the data bus. 
5. Latch circuit (2) 

Stores on the rising edge of STB signal the 384x8-bit line data from the first latch stage to 
the output buffers.  

6. Decoders 
Select one of the 256-grayscale levels as a function of the 8-bit code word.  

7. Grayscale voltage generation unit 
Performs a voltage division of the 16 external input reference voltages, and generates 
256 positive-polarity and 256 negative-polarity grayscale levels. 

8. Buffers 
Drive the selected grayscale voltage level to the panel. 
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2. PIN CONFIGURATION (TCP PACKAGE) 
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Figure 2: Pin Arrangement 
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3. PIN FUNCTIONS 
 
Signal Name Pin Type Function 

S1 to S384 Output Signal lines for output of liquid-crystal application voltages 
D00 to D07 

D10 to D17  

D20 to D27 

D30 to D37 

D40 to D47 

D50 to D57 

Input 8-bit Input (grayscale data) x 6-dot display data (2 pixels) 
 
DX0: is the LSB,  DX7: is the MSB 

 

R/L Input Controls the display data shift direction 
R/L = H : EIO1 input, S1 → S384, EIO2 output 
R/L = L : EIO2 input, S384 → S1, EIO1 output 

EIO1 Bidir Right shift start pulse 
R/L = H : Becomes the start pulse input pin 
R/L = L : Becomes the start pulse output pin 

EIO2 Bidir Left shift start pulse 
R/L = H : Becomes the start pulse output pin 
R/L = L : Becomes the start pulse input pin 

CLK Input Shift register clock input 
Refers to the shift register’s shift clock input. The display data are 
incorporated into the first stage latch at the rising edge of this clock. 
At the rising edge of the 64th clock after the input start pulse, the 
output start pulse goes high, and becomes the input start pulse of the 
next driver stage. 
After the input start pulse, display data storing is halted automatically 
when 66 clock pulses are input. 

STB Input Load line 
The data of one line is transferred from the latch 1 to the latch 2 stage 
at the rising edge of this clock, and the liquid-crystal application 
voltage is output at its falling edge. Outputs are in high impedance 
when STB is active. One pulse must be input in each horizontal 
period. 

LPOL Input Polarity 
LPOL = L: The S2n–1 outputs drive positive-polarity grayscales levels 
The S2n outputs drive negative-polarity grayscale levels.  
LPOL = H: The S2n–1 outputs drive negative-polarity grayscales levels 
The S2n outputs drive positive-polarity grayscale levels.  
S2n-1 indicates odd outputs and S2n indicates even outputs. 

POL1, POL2 Input Data inversion control of display input data   
POL1 controls D0j to D2j, POL2 controls D3j to D5j  
POLx = H : Display data is inverted 
POLx = L : Display data is not inverted 
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LPC Input 

(pull-up) 
Low power control input 
The nominal bias current of the output buffers can be reduced by a 
scale factor of one third when activating the LPC function. This pin is 
pulled up to the VDD1 power supply inside the IC. 
LPC= H or Open: Normal power mode 
LPC= L: Low power mode 

V0 to V15 Power γ -Correction reference voltage pins 
Input the reference voltage levels for the γ - correction. The following 
relationships must be maintained: 
VDD2 – 0.1V> V0 > V1 > V2 > V3 > V4 > V5 > V6 > V7 > V8 > V9 > V10 > 
V11 > V12 > V13 > V14 > V15 > VSS2 + 0.1V 

VDD1 Power Logic power supply 
VDD2 Power Driver power supply 
VSS1 Power Logic ground 
VSS2 Power Driver ground 
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4. SYSTEM OVERVIEW 
 
TFT LCD panels are composed of source drivers and gate drivers. The gate driver selects one of 
the lines of the panel and the source driver writes the grayscale levels on each dot. A controller 
converts the input RGB video signals to 48-bit data display signals (2 pixels). It controls the gate 
and source driver ICs. A power supply unit is used to generate the 16 gamma corrected reference 
voltage (see point 9). 
 
For a SXGA panels (1280x 1024) 10 Source drivers of 384 outputs source driver and 4 gate 
drivers of 256 outputs are used.  
 
 

     
Figure 3: System block diagram 
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5. OPERATION TIMING 
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Figure 4: Operation timing diagram 
 
The start condition is initiated by applying a start pulse to the enable input pin (EIO1 when 
R/L=VDD1) at the beginning of each line of the first chip. During the next 64 CLK rising edges, this 
source driver chip stores 64 times 48 display data bits (8 grayscale code bits x 3 RGB dot x 2 
pixels). While the 63rd data is being stored, it activates (one-clock pulse) the enable output signal 
(STHL when R/L=VDD1) to enable the following chip.  
As soon as the loading of the input data for a complete line is achieved, all enable output signals 
are activated. Then the controller activates the STB signal to force the 384 output buffers in a 
high impedance state. At the next CLK rising edge, the data is stored from the first stage latch to 
the second stage, thus, selecting one of the 256-grayscale levels. Finally, at the falling edge of 
STB, the 384 output buffers drive the selected grayscale levels to the panel. 
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6. RELATIONSHIP BETWEEN INPUT AND OUTPUT PIN 
 
Data format: 8 bits x 2 RGBS (6 dots) 
Input width: 48 bits (2-pixel data) 
 

R,/L = H (Right shift) 
 

Output S1 S2 S3 S4 … S383 S384 

Data D00 to D07 D10 to D17 D20 to D27 D30 to D37 … D40 to D47 D50 to D57 

 

R,/L = L (Left shift) 
 

Output S1 S2 S3 S4 … S383 S384 

Data D00 to D07 D10 to D17 D20 to D27 D30 to D37 … D40 to D47 D50 to D57 

 

 
7. RELATIONSHIP BETWEEN STB, POL AND OUTPUT WAVEFORM 
 
Figure 5 explains the relation between the LPOL signal and the output voltage. As shown, the 
LPOL signal is sampled at the first CLK rising edge after the activation of STB. The resulting 
internal signal selects which current output (Odd or Even) is positive or negative. As long as STB 
is active, the 384 output buffers are forced in a high impedance state. 
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Figure 5: STB and LPOL timing diagram 
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8. DRIVING SCHEMES 
 
The EK7411 source driver features an alternate positive and negative driving scheme for the odd 
and even output pins. The polarity selection is achieved by the LPOL signal. Controlling the LPOL 
signal will enable 3 different driving schemes. 
 
Frame-dot inversion 
When LPOL signal is toggled every frame, the polarity inversion is applied on each dot for the 
same line and on each frame for the same column. 
 

STB
LPOL

Frame N
(Odd frame)

Frame N+1
 (Even frame)

Frame N-1

Frame N+2
S1 S2 S3 S4 S5  

Figure 6: Frame-Dot inversion driving scheme 
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N-Line-Dot inversion 
When LPOL signal is toggled every n-line, the polarity inversion is applied on each dot for the 
same line and on each n-line for the same column.  
 
2-line inversion is shown in Figure 7 to illustrate such driving scheme. 
  

STB
LPOL

Frame N
(Odd frame)

Frame N+1
 (Even frame)

Frame N-1

Frame N+2
S1 S2 S3 S4 S5  

Figure 7: n-Line-Dot driving scheme 
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Dot-Dot inversion 
When LPOL signal is toggled every line, the polarity inversion is applied on each dot for the same 
line and on each line for the same column. 

STB
LPOL

Frame N
(Odd frame)

Frame N+1
 (Even frame)

Frame N-1

Frame N+2
S1 S2 S3 S4 S5  

Figure 8 : Dot-Dot driving scheme 
 
For higher quality panels, dot-dot inversion driving scheme can be used. It reduces the cross talk 
and the sensitivity to flickering. Moreover, odd and even frames should be alternated to avoid the 
polarization of the liquid.  
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9. RELATIONSHIP BETWEEN INPUT DATA AND OUTPUT VOLTAGE VALUE 
 
A built-in 8-bits D/A converter implements the gamma correction, where two different 256 levels 
resistor ladders, one for the negative and one for the positive grayscale levels, are used. Eight 
reference voltages (V0-V7 and V8-V15) connect the 2 resistor ladders.  
 
Figure 9 represents the relationship between the gamma correction reference voltages, the power 
supplies VDD2 and VSS2 and the LCD common voltage. The following voltage relationship VDD2 – 
0.1V > V0 > V1 > V2 > V3 > V4 > V5 > V6 > V7 > V8 > V9 > V10 > V11 > V12 > V13 > V14 > V15 > VSS2 + 
0.1V must be respected. 
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Relationship between Input Data and Output Voltage (1/4) 

 
 

 
 
 
 
 
 
 
 

 VDD2 – 0.1V>V0 >V1> V2>V3>V4>V5>V6>V7>0.5VDD2 , POL1/2=L 
                       Caution : There is no connection between V7 and V8 in the chip. 

Data DX7 DX6 DX5 DX4 DX3 DX2 DX1 DX0  Output Voltage Rn [Ω] 
00H 0 0 0 0 0 0 0 0 V0’ V0  R1 400.0 
01H 0 0 0 0 0 0 0 1 V1’ V1+(V0-V1) x 3465.0/3865 R2 362.5 
02H 0 0 0 0 0 0 1 0 V2’ V1+(V0-V1) x 3102.5/3865 R3 325.0 
03H 0 0 0 0 0 0 1 1 V3’ V1+(V0-V1) x 2777.5/3865 R4 287.5 
04H 0 0 0 0 0 1 0 0 V4’ V1+(V0-V1) x 2490.0/3865 R5 250.0 
05H 0 0 0 0 0 1 0 1 V5’ V1+(V0-V1) x 2240.0/3865 R6 222.5 
06H 0 0 0 0 0 1 1 0 V6’ V1+(V0-V1) x 2017.5/3865 R7 195.0 
07H 0 0 0 0 0 1 1 1 V7’ V1+(V0-V1) x 1822.5/3865 R8 170.0 
08H 0 0 0 0 1 0 0 0 V8’ V1+(V0-V1) x 1652.5/3865 R8 145.0 
09H 0 0 0 0 1 0 0 1 V9’ V1+(V0-V1) x 1507.5/3865 R9 120.0 
0AH 0 0 0 0 1 0 1 0 V10’ V1+(V0-V1) x 1387.5/3865 R10 120.0 
0BH 0 0 0 0 1 0 1 1 V11’ V1+(V0-V1) x 1267.5/3865 R11 120.0 
0CH 0 0 0 0 1 1 0 0 V12’ V1+(V0-V1) x 1147.5/3865 R12 95.0 
0DH 0 0 0 0 1 1 0 1 V13’ V1+(V0-V1) x 1052.5/3865 R13 95.0 
0EH 0 0 0 0 1 1 1 0 V14’ V1+(V0-V1) x 957.5/3865 R14 95.0 
0FH 0 0 0 0 1 1 1 1 V15’ V1+(V0-V1) x 862.5/3865 R15 75.0 
10H 0 0 0 1 0 0 0 0 V16’ V1+(V0-V1) x 787.5/3865 R16 75.0 
11H 0 0 0 1 0 0 0 1 V17’ V1+(V0-V1) x 712.5/3865 R17 75.0 
12H 0 0 0 1 0 0 1 0 V18’ V1+(V0-V1) x 637.5/3865 R18 62.5 
13H 0 0 0 1 0 0 1 1 V19’ V1+(V0-V1) x 575.0/3865 R19 62.5 
14H 0 0 0 1 0 1 0 0 V20’ V1+(V0-V1) x 512.5/3865 R20 62.5 
15H 0 0 0 1 0 1 0 1 V21’ V1+(V0-V1) x 450.0/3865 R21 50.0 
16H 0 0 0 1 0 1 1 0 V22’ V1+(V0-V1) x 400.0/3865 R22 50.0 
17H 0 0 0 1 0 1 1 1 V23’ V1+(V0-V1) x 350.0/3865 R23 50.0 
18H 0 0 0 1 1 0 0 0 V24’ V1+(V0-V1) x 300.0/3865 R24 37.5 
19H 0 0 0 1 1 0 0 1 V25’ V1+(V0-V1) x 262.5/3865 R25 37.5 
1AH 0 0 0 1 1 0 1 0 V26’ V1+(V0-V1) x 225.0/3865 R26 37.5 
1BH 0 0 0 1 1 0 1 1 V27’ V1+(V0-V1) x 187.5/3865 R27 37.5 
1CH 0 0 0 1 1 1 0 0 V28’ V1+(V0-V1) x 150.0/3865 R28 37.5 
1DH 0 0 0 1 1 1 0 1 V29’ V1+(V0-V1) x 112.5/3865 R29 37.5 
1EH 0 0 0 1 1 1 1 0 V30’ V1+(V0-V1) x 75.0/3865 R30 37.5 
1FH 0 0 0 1 1 1 1 1 V31’ V1+(V0-V1) x 37.5/3865 R31 37.5 
20H 0 0 1 0 0 0 0 0 V32’ V1  R32 35.0 
21H 0 0 1 0 0 0 0 1 V33’ V2+(V1-V2) x 965.0/1000 R33 35.0 
22H 0 0 1 0 0 0 1 0 V34’ V2+(V1-V2) x 930.0/1000 R34 35.0 
23H 0 0 1 0 0 0 1 1 V35’ V2+(V1-V2) x 895.0/1000 R35 35.0 
24H 0 0 1 0 0 1 0 0 V36’ V2+(V1-V2) x 860.0/1000 R36 35.0 
25H 0 0 1 0 0 1 0 1 V37’ V2+(V1-V2) x 825.0/1000 R37 35.0 
26H 0 0 1 0 0 1 1 0 V38’ V2+(V1-V2) x 790.0/1000 R38 35.0 
27H 0 0 1 0 0 1 1 1 V39’ V2+(V1-V2) x 755.0/1000 R39 35.0 
28H 0 0 1 0 1 0 0 0 V40’ V2+(V1-V2) x 720.0/1000 R40 32.5 
29H 0 0 1 0 1 0 0 1 V41’ V2+(V1-V2) x 687.5/1000 R41 32.5 
2AH 0 0 1 0 1 0 1 0 V42’ V2+(V1-V2) x 655.0/1000 R42 32.5 
2BH 0 0 1 0 1 0 1 1 V43’ V2+(V1-V2) x 622.5/1000 R43 32.5 
2CH 0 0 1 0 1 1 0 0 V44’ V2+(V1-V2) x 590.0/1000 R44 32.5 
2DH 0 0 1 0 1 1 0 1 V45’ V2+(V1-V2) x 557.5/1000 R45 32.5 
2EH 0 0 1 0 1 1 1 0 V46’ V2+(V1-V2) x 525.0/1000 R46 32.5 
2FH 0 0 1 0 1 1 1 1 V47’ V2+(V1-V2) x 492.5/1000 R47 32.5 
30H 0 0 1 1 0 0 0 0 V48’ V2+(V1-V2) x 460.0/1000 R48 30.0 
31H 0 0 1 1 0 0 0 1 V49’ V2+(V1-V2) x 430.0/1000 R49 30.0 
32H 0 0 1 1 0 0 1 0 V50’ V2+(V1-V2) x 400.0/1000 R50 30.0 
33H 0 0 1 1 0 0 1 1 V51’ V2+(V1-V2) x 370.0/1000 R51 30.0 
34H 0 0 1 1 0 1 0 0 V52’ V2+(V1-V2) x 340.0/1000 R52 30.0 
35H 0 0 1 1 0 1 0 1 V53’ V2+(V1-V2) x 310.0/1000 R53 30.0 
36H 0 0 1 1 0 1 1 0 V54’ V2+(V1-V2) x 280.0/1000 R54 30.0 
37H 0 0 1 1 0 1 1 1 V55’ V2+(V1-V2) x 250.0/1000 R55 30.0 
38H 0 0 1 1 1 0 0 0 V56’ V2+(V1-V2) x 220.0/1000 R56 27.5 
39H 0 0 1 1 1 0 0 1 V57’ V2+(V1-V2) x 192.5/1000 R57 27.5 
3AH 0 0 1 1 1 0 1 0 V58’ V2+(V1-V2) x 165.0/1000 R58 27.5 
3BH 0 0 1 1 1 0 1 1 V59’ V2+(V1-V2) x 137.5/1000 R59 27.5 
3CH 0 0 1 1 1 1 0 0 V60’ V2+(V1-V2) x 110.0/1000 R60 27.5 
3DH 0 0 1 1 1 1 0 1 V61’ V2+(V1-V2) x 82.5/1000 R61 27.5 
3EH 0 0 1 1 1 1 1 0 V62’ V2+(V1-V2) x 55.0/1000 R62 27.5 
3FH 0 0 1 1 1 1 1 1 V63’ V2+(V1-V2) x 27.5/1000 R63 27.5 
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Relationship between Input Data and Output Voltage (2/4) 

 
 

 
 
 
 
 
                       VDD2 – 0.1V>V0 >V1> V2>V3>V4>V5>V6>V7>0.5VDD2 , POL1/2=L 
                       Caution : There is no connection between V7 and V8 in the chip. 
 
 
 

Data DX7 DX6 DX5 DX4 DX3 DX2 DX1 DX0  Output Voltage Rn [Ω] 
40H 0 1 0 0 0 0 0 0 V64’ V2  R64 25.0 
41H 0 1 0 0 0 0 0 1 V65’ V3+(V2-V3) x 1575/1600 R65 25.0 
42H 0 1 0 0 0 0 1 0 V66’ V3+(V2-V3) x 1550/1600 R66 25.0 
43H 0 1 0 0 0 0 1 1 V67’ V3+(V2-V3) x 1525/1600 R67 25.0 
44H 0 1 0 0 0 1 0 0 V68’ V3+(V2-V3) x 1500/1600 R68 25.0 
45H 0 1 0 0 0 1 0 1 V69’ V3+(V2-V3) x 1475/1600 R69 25.0 
46H 0 1 0 0 0 1 1 0 V70’ V3+(V2-V3) x 1450/1600 R70 25.0 
47H 0 1 0 0 0 1 1 1 V71’ V3+(V2-V3) x 1425/1600 R71 25.0 
48H 0 1 0 0 1 0 0 0 V72’ V3+(V2-V3) x 1400/1600 R72 25.0 
49H 0 1 0 0 1 0 0 1 V73’ V3+(V2-V3) x 1375/1600 R73 25.0 
4AH 0 1 0 0 1 0 1 0 V74’ V3+(V2-V3) x 1350/1600 R74 25.0 
4BH 0 1 0 0 1 0 1 1 V75’ V3+(V2-V3) x 1325/1600 R75 25.0 
4CH 0 1 0 0 1 1 0 0 V76’ V3+(V2-V3) x 1300/1600 R76 25.0 
4DH 0 1 0 0 1 1 0 1 V77’ V3+(V2-V3) x 1275/1600 R77 25.0 
4EH 0 1 0 0 1 1 1 0 V78’ V3+(V2-V3) x 1250/1600 R78 25.0 
4FH 0 1 0 0 1 1 1 1 V79’ V3+(V2-V3) x 1225/1600 R79 25.0 
50H 0 1 0 1 0 0 0 0 V80’ V3+(V2-V3) x 1200/1600 R80 25.0 
51H 0 1 0 1 0 0 0 1 V81’ V3+(V2-V3) x 1175/1600 R81 25.0 
52H 0 1 0 1 0 0 1 0 V82’ V3+(V2-V3) x 1150/1600 R82 25.0 
53H 0 1 0 1 0 0 1 1 V83’ V3+(V2-V3) x 1125/1600 R83 25.0 
54H 0 1 0 1 0 1 0 0 V84’ V3+(V2-V3) x 1100/1600 R84 25.0 
55H 0 1 0 1 0 1 0 1 V85’ V3+(V2-V3) x 1075/1600 R85 25.0 
56H 0 1 0 1 0 1 1 0 V86’ V3+(V2-V3) x 1050/1600 R86 25.0 
57H 0 1 0 1 0 1 1 1 V87’ V3+(V2-V3) x 1025/1600 R87 25.0 
58H 0 1 0 1 1 0 0 0 V88’ V3+(V2-V3) x 1000/1600 R88 25.0 
59H 0 1 0 1 1 0 0 1 V89’ V3+(V2-V3) x 975/1600 R89 25.0 
5AH 0 1 0 1 1 0 1 0 V90’ V3+(V2-V3) x 950/1600 R90 25.0 
5BH 0 1 0 1 1 0 1 1 V91’ V3+(V2-V3) x 925/1600 R91 25.0 
5CH 0 1 0 1 1 1 0 0 V92’ V3+(V2-V3) x 900/1600 R92 25.0 
5DH 0 1 0 1 1 1 0 1 V93’ V3+(V2-V3) x 875/1600 R93 25.0 
5EH 0 1 0 1 1 1 1 0 V94’ V3+(V2-V3) x 850/1600 R94 25.0 
5FH 0 1 0 1 1 1 1 1 V95’ V3+(V2-V3) x 825/1600 R95 25.0 
60H 0 1 1 0 0 0 0 0 V96’ V3+(V2-V3) x 800/1600 R96 25.0 
61H 0 1 1 0 0 0 0 1 V97’ V3+(V2-V3) x 775/1600 R97 25.0 
62H 0 1 1 0 0 0 1 0 V98’ V3+(V2-V3) x 750/1600 R98 25.0 
63H 0 1 1 0 0 0 1 1 V99’ V3+(V2-V3) x 725/1600 R99 25.0 
64H 0 1 1 0 0 1 0 0 V100’ V3+(V2-V3) x 700/1600 R100 25.0 
65H 0 1 1 0 0 1 0 1 V101’ V3+(V2-V3) x 675/1600 R101 25.0 
66H 0 1 1 0 0 1 1 0 V102’ V3+(V2-V3) x 650/1600 R102 25.0 
67H 0 1 1 0 0 1 1 1 V103’ V3+(V2-V3) x 625/1600 R103 25.0 
68H 0 1 1 0 1 0 0 0 V104’ V3+(V2-V3) x 600/1600 R104 25.0 
69H 0 1 1 0 1 0 0 1 V105’ V3+(V2-V3) x 575/1600 R105 25.0 
6AH 0 1 1 0 1 0 1 0 V106’ V3+(V2-V3) x 550/1600 R106 25.0 
6BH 0 1 1 0 1 0 1 1 V107’ V3+(V2-V3) x 525/1600 R107 25.0 
6CH 0 1 1 0 1 1 0 0 V108’ V3+(V2-V3) x 500/1600 R108 25.0 
6DH 0 1 1 0 1 1 0 1 V109’ V3+(V2-V3) x 475/1600 R109 25.0 
6EH 0 1 1 0 1 1 1 0 V110’ V3+(V2-V3) x 450/1600 R110 25.0 
6FH 0 1 1 0 1 1 1 1 V111’ V3+(V2-V3) x 425/1600 R111 25.0 
70H 0 1 1 1 0 0 0 0 V112’ V3+(V2-V3) x 400/1600 R112 25.0 
71H 0 1 1 1 0 0 0 1 V113’ V3+(V2-V3) x 375/1600 R113 25.0 
72H 0 1 1 1 0 0 1 0 V114’ V3+(V2-V3) x 350/1600 R114 25.0 
73H 0 1 1 1 0 0 1 1 V115’ V3+(V2-V3) x 325/1600 R115 25.0 
74H 0 1 1 1 0 1 0 0 V116’ V3+(V2-V3) x 300/1600 R116 25.0 
75H 0 1 1 1 0 1 0 1 V117’ V3+(V2-V3) x 275/1600 R117 25.0 
76H 0 1 1 1 0 1 1 0 V118’ V3+(V2-V3) x 250/1600 R118 25.0 
77H 0 1 1 1 0 1 1 1 V119’ V3+(V2-V3) x 225/1600 R119 25.0 
78H 0 1 1 1 1 0 0 0 V120’ V3+(V2-V3) x 200/1600 R120 25.0 
79H 0 1 1 1 1 0 0 1 V121’ V3+(V2-V3) x 175/1600 R121 25.0 
7AH 0 1 1 1 1 0 1 0 V122’ V3+(V2-V3) x 150/1600 R122 25.0 
7BH 0 1 1 1 1 0 1 1 V123’ V3+(V2-V3) x 125/1600 R123 25.0 
7CH 0 1 1 1 1 1 0 0 V124’ V3+(V2-V3) x 100/1600 R124 25.0 
7DH 0 1 1 1 1 1 0 1 V125’ V3+(V2-V3) x 75/1600 R125 25.0 
7EH 0 1 1 1 1 1 1 0 V126’ V3+(V2-V3) x 50/1600 R126 25.0 
7FH 0 1 1 1 1 1 1 1 V127’ V3+(V2-V3) x 25/1600 R127 25.0 
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Relationship between Input Data and Output Voltage (3/4) 

 
 

 
 
 
 
 
                       VDD2 – 0.1V>V0 >V1> V2>V3>V4>V5>V6>V7>0.5VDD2 , POL1/2=L 
                       Caution : There is no connection between V7 and V8 in the chip. 
 
 
 

Data DX7 DX6 DX5 DX4 DX3 DX2 DX1 DX0  Output Voltage Rn [Ω] 
80H 1 0 0 0 0 0 0 0 V128’ V3  R128 25.0 
81H 1 0 0 0 0 0 0 1 V129’ V4+(V3-V4) x 1875.0/1900.0 R129 25.0 
82H 1 0 0 0 0 0 1 0 V130’ V4+(V3-V4) x 1850.0/1900.0 R130 25.0 
83H 1 0 0 0 0 0 1 1 V131’ V4+(V3-V4) x 1825.0/1900.0 R131 25.0 
84H 1 0 0 0 0 1 0 0 V132’ V4+(V3-V4) x 1800.0/1900.0 R132 25.0 
85H 1 0 0 0 0 1 0 1 V133’ V4+(V3-V4) x 1775.0/1900.0 R133 25.0 
86H 1 0 0 0 0 1 1 0 V134’ V4+(V3-V4) x 1750.0/1900.0 R134 25.0 
87H 1 0 0 0 0 1 1 1 V135’ V4+(V3-V4) x 1725.0/1900.0 R135 25.0 
88H 1 0 0 0 1 0 0 0 V136’ V4+(V3-V4) x 1700.0/1900.0 R136 25.0 
89H 1 0 0 0 1 0 0 1 V137’ V4+(V3-V4) x 1675.0/1900.0 R137 25.0 
8AH 1 0 0 0 1 0 1 0 V138’ V4+(V3-V4) x 1650.0/1900.0 R138 25.0 
8BH 1 0 0 0 1 0 1 1 V139’ V4+(V3-V4) x 1625.0/1900.0 R139 25.0 
8CH 1 0 0 0 1 1 0 0 V140’ V4+(V3-V4) x 1600.0/1900.0 R140 25.0 
8DH 1 0 0 0 1 1 0 1 V141’ V4+(V3-V4) x 1575.0/1900.0 R141 25.0 
8EH 1 0 0 0 1 1 1 0 V142’ V4+(V3-V4) x 1550.0/1900.0 R142 25.0 
8FH 1 0 0 0 1 1 1 1 V143’ V4+(V3-V4) x 1525.0/1900.0 R143 25.0 
90H 1 0 0 1 0 0 0 0 V144’ V4+(V3-V4) x 1500.0/1900.0 R144 25.0 
91H 1 0 0 1 0 0 0 1 V145’ V4+(V3-V4) x 1475.0/1900.0 R145 25.0 
92H 1 0 0 1 0 0 1 0 V146’ V4+(V3-V4) x 1450.0/1900.0 R146 25.0 
93H 1 0 0 1 0 0 1 1 V147’ V4+(V3-V4) x 1425.0/1900.0 R147 25.0 
94H 1 0 0 1 0 1 0 0 V148’ V4+(V3-V4) x 1400.0/1900.0 R148 25.0 
95H 1 0 0 1 0 1 0 1 V149’ V4+(V3-V4) x 1375.0/1900.0 R149 25.0 
96H 1 0 0 1 0 1 1 0 V150’ V4+(V3-V4) x 1350.0/1900.0 R150 25.0 
97H 1 0 0 1 0 1 1 1 V151’ V4+(V3-V4) x 1325.0/1900.0 R151 25.0 
98H 1 0 0 1 1 0 0 0 V152’ V4+(V3-V4) x 1300.0/1900.0 R152 27.5 
99H 1 0 0 1 1 0 0 1 V153’ V4+(V3-V4) x 1272.5/1900.0 R153 27.5 
9AH 1 0 0 1 1 0 1 0 V154’ V4+(V3-V4) x 1245.0/1900.0 R154 27.5 
9BH 1 0 0 1 1 0 1 1 V155’ V4+(V3-V4) x 1217.5/1900.0 R155 27.5 
9CH 1 0 0 1 1 1 0 0 V156’ V4+(V3-V4) x 1190.0/1900.0 R156 27.5 
9DH 1 0 0 1 1 1 0 1 V157’ V4+(V3-V4) x 1162.5/1900.0 R157 27.5 
9EH 1 0 0 1 1 1 1 0 V158’ V4+(V3-V4) x 1135.0/1900.0 R158 27.5 
9FH 1 0 0 1 1 1 1 1 V159’ V4+(V3-V4) x 1107.5/1900.0 R159 27.5 
A0H 1 0 1 0 0 0 0 0 V160’ V4+(V3-V4) x 1080.0/1900.0 R160 30.0 
A1H 1 0 1 0 0 0 0 1 V161’ V4+(V3-V4) x 1050.0/1900.0 R161 30.0 
A2H 1 0 1 0 0 0 1 0 V162’ V4+(V3-V4) x 1020.0/1900.0 R162 30.0 
A3H 1 0 1 0 0 0 1 1 V163’ V4+(V3-V4) x 990.0/1900.0 R163 30.0 
A4H 1 0 1 0 0 1 0 0 V164’ V4+(V3-V4) x 960.0/1900.0 R164 30.0 
A5H 1 0 1 0 0 1 0 1 V165’ V4+(V3-V4) x 930.0/1900.0 R165 30.0 
A6H 1 0 1 0 0 1 1 0 V166’ V4+(V3-V4) x 900.0/1900.0 R166 30.0 
A7H 1 0 1 0 0 1 1 1 V167’ V4+(V3-V4) x 870.0/1900.0 R167 30.0 
A8H 1 0 1 0 1 0 0 0 V168’ V4+(V3-V4) x 840.0/1900.0 R168 32.5 
A9H 1 0 1 0 1 0 0 1 V169’ V4+(V3-V4) x 807.5/1900.0 R169 32.5 
AAH 1 0 1 0 1 0 1 0 V170’ V4+(V3-V4) x 775.0/1900.0 R170 32.5 
ABH 1 0 1 0 1 0 1 1 V171’ V4+(V3-V4) x 742.5/1900.0 R171 32.5 
ACH 1 0 1 0 1 1 0 0 V172’ V4+(V3-V4) x 710.0/1900.0 R172 32.5 
ADH 1 0 1 0 1 1 0 1 V173’ V4+(V3-V4) x 677.5/1900.0 R173 32.5 
AEH 1 0 1 0 1 1 1 0 V174’ V4+(V3-V4) x 645.0/1900.0 R174 32.5 
AFH 1 0 1 0 1 1 1 1 V175’ V4+(V3-V4) x 612.5/1900.0 R175 32.5 
B0H 1 0 1 1 0 0 0 0 V176’ V4+(V3-V4) x 580.0/1900.0 R176 35.0 
B1H 1 0 1 1 0 0 0 1 V177’ V4+(V3-V4) x 545.0/1900.0 R177 35.0 
B2H 1 0 1 1 0 0 1 0 V178’ V4+(V3-V4) x 510.0/1900.0 R178 35.0 
B3H 1 0 1 1 0 0 1 1 V179’ V4+(V3-V4) x 475.0/1900.0 R179 35.0 
B4H 1 0 1 1 0 1 0 0 V180’ V4+(V3-V4) x 440.0/1900.0 R180 35.0 
B5H 1 0 1 1 0 1 0 1 V181’ V4+(V3-V4) x 405.0/1900.0 R181 35.0 
B6H 1 0 1 1 0 1 1 0 V182’ V4+(V3-V4) x 370.0/1900.0 R182 35.0 
B7H 1 0 1 1 0 1 1 1 V183’ V4+(V3-V4) x 335.0/1900.0 R183 35.0 
B8H 1 0 1 1 1 0 0 0 V184’ V4+(V3-V4) x 300.0/1900.0 R184 37.5 
B9H 1 0 1 1 1 0 0 1 V185’ V4+(V3-V4) x 262.5/1900.0 R185 37.5 
BAH 1 0 1 1 1 0 1 0 V186’ V4+(V3-V4) x 225.0/1900.0 R186 37.5 
BBH 1 0 1 1 1 0 1 1 V187’ V4+(V3-V4) x 187.5/1900.0 R187 37.5 
BCH 1 0 1 1 1 1 0 0 V188’ V4+(V3-V4) x 150.0/1900.0 R188 37.5 
BDH 1 0 1 1 1 1 0 1 V189’ V4+(V3-V4) x 112.5/1900.0 R189 37.5 
BEH 1 0 1 1 1 1 1 0 V190’ V4+(V3-V4) x 75.0/1900.0 R190 37.5 
BFH 1 0 1 1 1 1 1 1 V191’ V4+(V3-V4) x 37.5/1900.0 R191 37.5 
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Relationship between Input Data and Output Voltage (4/4) 

 
 

 
 
 
 
 
                       VDD2 – 0.1V>V0 >V1> V2>V3>V4>V5>V6>V7>0.5VDD2 , POL1/2=L 
                       Caution : There is no connection between V7 and V8 in the chip. 
 
 
 

Data DX7 DX6 DX5 DX4 DX3 DX2 DX1 DX0  Output Voltage Rn [Ω] 
C0H 1 1 0 0 0 0 0 0 V192’ V4  R192 42.5 
C1H 1 1 0 0 0 0 0 1 V193’ V5+(V4-V5) x 1557.5/1600.0 R193 42.5 
C2H 1 1 0 0 0 0 1 0 V194’ V5+(V4-V5) x 1515.0/1600.0 R194 42.5 
C3H 1 1 0 0 0 0 1 1 V195’ V5+(V4-V5) x 1472.5/1600.0 R195 42.5 
C4H 1 1 0 0 0 1 0 0 V196’ V5+(V4-V5) x 1430.0/1600.0 R196 42.5 
C5H 1 1 0 0 0 1 0 1 V197’ V5+(V4-V5) x 1387.5/1600.0 R197 42.5 
C6H 1 1 0 0 0 1 1 0 V198’ V5+(V4-V5) x 1345.0/1600.0 R198 42.5 
C7H 1 1 0 0 0 1 1 1 V199’ V5+(V4-V5) x 1302.5/1600.0 R199 42.5 
C8H 1 1 0 0 1 0 0 0 V200’ V5+(V4-V5) x 1260.0/1600.0 R200 47.5 
C9H 1 1 0 0 1 0 0 1 V201’ V5+(V4-V5) x 1212.5/1600.0 R201 47.5 
CAH 1 1 0 0 1 0 1 0 V202’ V5+(V4-V5) x 1165.0/1600.0 R202 47.5 
CBH 1 1 0 0 1 0 1 1 V203’ V5+(V4-V5) x 1117.5/1600.0 R203 47.5 
CCH 1 1 0 0 1 1 0 0 V204’ V5+(V4-V5) x 1070.0/1600.0 R204 47.5 
CDH 1 1 0 0 1 1 0 1 V205’ V5+(V4-V5) x 1022.5/1600.0 R205 47.5 
CEH 1 1 0 0 1 1 1 0 V206’ V5+(V4-V5) x 975.0/1600.0 R206 47.5 
CFH 1 1 0 0 1 1 1 1 V207’ V5+(V4-V5) x 927.5/1600.0 R207 47.5 
D0H 1 1 0 1 0 0 0 0 V208’ V5+(V4-V5) x 880.0/1600.0 R208 52.5 
D1H 1 1 0 1 0 0 0 1 V209’ V5+(V4-V5) x 827.5/1600.0 R209 52.5 
D2H 1 1 0 1 0 0 1 0 V210’ V5+(V4-V5) x 775.0/1600.0 R210 52.5 
D3H 1 1 0 1 0 0 1 1 V211’ V5+(V4-V5) x 722.5/1600.0 R211 52.5 
D4H 1 1 0 1 0 1 0 0 V212’ V5+(V4-V5) x 670.0/1600.0 R212 52.5 
D5H 1 1 0 1 0 1 0 1 V213’ V5+(V4-V5) x 617.5/1600.0 R213 52.5 
D6H 1 1 0 1 0 1 1 0 V214’ V5+(V4-V5) x 565.0/1600.0 R214 52.5 
D7H 1 1 0 1 0 1 1 1 V215’ V5+(V4-V5) x 512.5/1600.0 R215 52.5 
D8H 1 1 0 1 1 0 0 0 V216’ V5+(V4-V5) x 460.0/1600.0 R216 57.5 
D9H 1 1 0 1 1 0 0 1 V217’ V5+(V4-V5) x 402.5/1600.0 R217 57.5 
DAH 1 1 0 1 1 0 1 0 V218’ V5+(V4-V5) x 345.0/1600.0 R218 57.5 
DBH 1 1 0 1 1 0 1 1 V219’ V5+(V4-V5) x 287.5/1600.0 R219 57.5 
DCH 1 1 0 1 1 1 0 0 V220’ V5+(V4-V5) x 230.0/1600.0 R220 57.5 
DDH 1 1 0 1 1 1 0 1 V221’ V5+(V4-V5) x 172.5/1600.0 R221 57.5 
DEH 1 1 0 1 1 1 1 0 V222’ V5+(V4-V5) x 115.0/1600.0 R222 57.5 
DFH 1 1 0 1 1 1 1 1 V223’ V5+(V4-V5) x 57.5/1600.0 R223 57.5 
E0H 1 1 1 0 0 0 0 0 V224’ V5  R224 57.5 
E1H 1 1 1 0 0 0 0 1 V225’ V6+(V5-V6) x 4630.0/4687.5 R225 70.0 
E2H 1 1 1 0 0 0 1 0 V226’ V6+(V5-V6) x 4560.0/4687.5 R226 70.0 
E3H 1 1 1 0 0 0 1 1 V227’ V6+(V5-V6) x 4490.0/4687.5 R227 70.0 
E4H 1 1 1 0 0 1 0 0 V228’ V6+(V5-V6) x 4420.0/4687.5 R228 82.5 
E5H 1 1 1 0 0 1 0 1 V229’ V6+(V5-V6) x 4337.5/4687.5 R229 82.5 
E6H 1 1 1 0 0 1 1 0 V230’ V6+(V5-V6) x 4225.0/4687.5 R230 82.5 
E7H 1 1 1 0 0 1 1 1 V231’ V6+(V5-V6) x 4172.5/4687.5 R231 95.0 
E8H 1 1 1 0 1 0 0 0 V232’ V6+(V5-V6) x 4077.5/4687.5 R232 95.0 
E9H 1 1 1 0 1 0 0 1 V233’ V6+(V5-V6) x 3982.5/4687.5 R233 95.0 
EAH 1 1 1 0 1 0 1 0 V234’ V6+(V5-V6) x 3887.5/4687.5 R234 112.5 
EBH 1 1 1 0 1 0 1 1 V235’ V6+(V5-V6) x 3775.0/4687.5 R235 112.5 
ECH 1 1 1 0 1 1 0 0 V236’ V6+(V5-V6) x 3662.5/4687.5 R236 112.5 
EDH 1 1 1 0 1 1 0 1 V237’ V6+(V5-V6) x 3550.0/4687.5 R237 130.0 
EEH 1 1 1 0 1 1 1 0 V238’ V6+(V5-V6) x 3420.0/4687.5 R238 130.0 
EFH 1 1 1 0 1 1 1 1 V239’ V6+(V5-V6) x 3290.0/4687.5 R239 147.5 
F0H 1 1 1 1 0 0 0 0 V240’ V6+(V5-V6) x 3142.5/4687.5 R240 147.5 
F1H 1 1 1 1 0 0 0 1 V241’ V6+(V5-V6) x 2995.0/4687.5 R241 165.0 
F2H 1 1 1 1 0 0 1 0 V242’ V6+(V5-V6) x 2830.0/4687.5 R242 165.0 
F3H 1 1 1 1 0 0 1 1 V243’ V6+(V5-V6) x 2665.0/4687.5 R243 182.5 
F4H 1 1 1 1 0 1 0 0 V244’ V6+(V5-V6) x 2482.5/4687.5 R244 182.5 
F5H 1 1 1 1 0 1 0 1 V245’ V6+(V5-V6) x 2300.0/4687.5 R245 200.0 
F6H 1 1 1 1 0 1 1 0 V246’ V6+(V5-V6) x 2100.0/4687.5 R246 200.0 
F7H 1 1 1 1 0 1 1 1 V247’ V6+(V5-V6) x 1900.0/4687.5 R247 225.0 
F8H 1 1 1 1 1 0 0 0 V248’ V6+(V5-V6) x 1675.0/4687.5 R248 225.0 
F9H 1 1 1 1 1 0 0 1 V249’ V6+(V5-V6) x 1450.0/4687.5 R249 250.0 
FAH 1 1 1 1 1 0 1 0 V250’ V6+(V5-V6) x 1200.0/4687.5 R250 250.0 
FBH 1 1 1 1 1 0 1 1 V251’ V6+(V5-V6) x 950.0/4687.5 R251 300.0 
FCH 1 1 1 1 1 1 0 0 V252’ V6+(V5-V6) x 650.0/4687.5 R252 300.0 
FDH 1 1 1 1 1 1 0 1 V253’ V6+(V5-V6) x 350.0/4687.5 R253 350.0 
FEH 1 1 1 1 1 1 1 0 V254’ V6  R254 350.0 
FFH 1 1 1 1 1 1 1 1 V255’ V7  TOTAL 15002.5 
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Relationship between Input Data and Output Voltage (1/4) 

 
 

 
 
 
 
 
 
                       0.5VDD2 >V8 >V9> V10>V11>V12>V13>V14>V15>VSS2 + 0.1V , POL1/2=L 
                       Caution : There is no connection between V7 and V8 in the chip. 
 
 

Data DX7 DX6 DX5 DX4 DX3 DX2 DX1 DX0  Output Voltage Rn [Ω] 
00H 0 0 0 0 0 0 0 0 V0” V15  R1 400.0 
01H 0 0 0 0 0 0 0 1 V1” V15+(V14-V15)x 400.0/3865 R2 362.5 
02H 0 0 0 0 0 0 1 0 V2” V15+(V14-V15)x 762.5/3865 R3 325.0 
03H 0 0 0 0 0 0 1 1 V3” V15+(V14-V15)x 1087.5/3865 R4 287.5 
04H 0 0 0 0 0 1 0 0 V4” V15+(V14-V15)x 1375.0/3865 R5 250.0 
05H 0 0 0 0 0 1 0 1 V5” V15+(V14-V15)x 1625.0/3865 R6 222.5 
06H 0 0 0 0 0 1 1 0 V6” V15+(V14-V15)x 1847.5/3865 R7 195.0 
07H 0 0 0 0 0 1 1 1 V7” V15+(V14-V15)x 2042.5/3865 R8 170.0 
08H 0 0 0 0 1 0 0 0 V8” V15+(V14-V15)x 2212.5/3865 R8 145.0 
09H 0 0 0 0 1 0 0 1 V9” V15+(V14-V15)x 2357.5/3865 R9 120.0 
0AH 0 0 0 0 1 0 1 0 V10” V15+(V14-V15)x 2477.5/3865 R10 120.0 
0BH 0 0 0 0 1 0 1 1 V11” V15+(V14-V15)x 2597.5/3865 R11 120.0 
0CH 0 0 0 0 1 1 0 0 V12” V15+(V14-V15)x 2717.5/3865 R12 95.0 
0DH 0 0 0 0 1 1 0 1 V13” V15+(V14-V15)x 2812.5/3865 R13 95.0 
0EH 0 0 0 0 1 1 1 0 V14” V15+(V14-V15)x 2907.5/3865 R14 95.0 
0FH 0 0 0 0 1 1 1 1 V15” V15+(V14-V15)x 3002.5/3865 R15 75.0 
10H 0 0 0 1 0 0 0 0 V16” V15+(V14-V15)x 3077.5/3865 R16 75.0 
11H 0 0 0 1 0 0 0 1 V17” V15+(V14-V15)x 3152.5/3865 R17 75.0 
12H 0 0 0 1 0 0 1 0 V18” V15+(V14-V15)x 3227.5/3865 R18 62.5 
13H 0 0 0 1 0 0 1 1 V19” V15+(V14-V15)x 3290.0/3865 R19 62.5 
14H 0 0 0 1 0 1 0 0 V20” V15+(V14-V15)x 3352.5/3865 R20 62.5 
15H 0 0 0 1 0 1 0 1 V21” V15+(V14-V15)x 3415.0/3865 R21 50.0 
16H 0 0 0 1 0 1 1 0 V22” V15+(V14-V15)x 3465.0/3865 R22 50.0 
17H 0 0 0 1 0 1 1 1 V23” V15+(V14-V15)x 3515.0/3865 R23 50.0 
18H 0 0 0 1 1 0 0 0 V24” V15+(V14-V15)x 3565.0/3865 R24 37.5 
19H 0 0 0 1 1 0 0 1 V25” V15+(V14-V15)x 3602.5/3865 R25 37.5 
1AH 0 0 0 1 1 0 1 0 V26” V15+(V14-V15)x 3640.0/3865 R26 37.5 
1BH 0 0 0 1 1 0 1 1 V27” V15+(V14-V15)x 3677.5/3865 R27 37.5 
1CH 0 0 0 1 1 1 0 0 V28” V15+(V14-V15)x 3715.0/3865 R28 37.5 
1DH 0 0 0 1 1 1 0 1 V29” V15+(V14-V15)x 3752.5/3865 R29 37.5 
1EH 0 0 0 1 1 1 1 0 V30” V15+(V14-V15)x 3790.0/3865 R30 37.5 
1FH 0 0 0 1 1 1 1 1 V31” V15+(V14-V15)x 3827.5/3865 R31 37.5 
20H 0 0 1 0 0 0 0 0 V32” V14  R32 35.0 
21H 0 0 1 0 0 0 0 1 V33” V14+(V13-V14)x 35.0/1000 R33 35.0 
22H 0 0 1 0 0 0 1 0 V34” V14+(V13-V14)x 70.0/1000 R34 35.0 
23H 0 0 1 0 0 0 1 1 V35” V14+(V13-V14)x 105.0/1000 R35 35.0 
24H 0 0 1 0 0 1 0 0 V36” V14+(V13-V14)x 140.0/1000 R36 35.0 
25H 0 0 1 0 0 1 0 1 V37” V14+(V13-V14)x 175.0/1000 R37 35.0 
26H 0 0 1 0 0 1 1 0 V38” V14+(V13-V14)x 210.0/1000 R38 35.0 
27H 0 0 1 0 0 1 1 1 V39” V14+(V13-V14)x 245.0/1000 R39 35.0 
28H 0 0 1 0 1 0 0 0 V40” V14+(V13-V14)x 280.0/1000 R40 32.5 
29H 0 0 1 0 1 0 0 1 V41” V14+(V13-V14)x 312.5/1000 R41 32.5 
2AH 0 0 1 0 1 0 1 0 V42” V14+(V13-V14)x 345.0/1000 R42 32.5 
2BH 0 0 1 0 1 0 1 1 V43” V14+(V13-V14)x 377.5/1000 R43 32.5 
2CH 0 0 1 0 1 1 0 0 V44” V14+(V13-V14)x 410.0/1000 R44 32.5 
2DH 0 0 1 0 1 1 0 1 V45” V14+(V13-V14)x 442.5/1000 R45 32.5 
2EH 0 0 1 0 1 1 1 0 V46” V14+(V13-V14)x 475.0/1000 R46 32.5 
2FH 0 0 1 0 1 1 1 1 V47” V14+(V13-V14)x 507.5/1000 R47 32.5 
30H 0 0 1 1 0 0 0 0 V48” V14+(V13-V14)x 540.0/1000 R48 30.0 
31H 0 0 1 1 0 0 0 1 V49” V14+(V13-V14)x 570.0/1000 R49 30.0 
32H 0 0 1 1 0 0 1 0 V50” V14+(V13-V14)x 600.0/1000 R50 30.0 
33H 0 0 1 1 0 0 1 1 V51” V14+(V13-V14)x 630.0/1000 R51 30.0 
34H 0 0 1 1 0 1 0 0 V52” V14+(V13-V14)x 660.0/1000 R52 30.0 
35H 0 0 1 1 0 1 0 1 V53” V14+(V13-V14)x 690.0/1000 R53 30.0 
36H 0 0 1 1 0 1 1 0 V54” V14+(V13-V14)x 720.0/1000 R54 30.0 
37H 0 0 1 1 0 1 1 1 V55” V14+(V13-V14)x 750.0/1000 R55 30.0 
38H 0 0 1 1 1 0 0 0 V56” V14+(V13-V14)x 780.0/1000 R56 27.5 
39H 0 0 1 1 1 0 0 1 V57” V14+(V13-V14)x 807.5/1000 R57 27.5 
3AH 0 0 1 1 1 0 1 0 V58” V14+(V13-V14)x 835.0/1000 R58 27.5 
3BH 0 0 1 1 1 0 1 1 V59” V14+(V13-V14)x 862.5/1000 R59 27.5 
3CH 0 0 1 1 1 1 0 0 V60” V14+(V13-V14)x 890.0/1000 R60 27.5 
3DH 0 0 1 1 1 1 0 1 V61” V14+(V13-V14)x 917.5/1000 R61 27.5 
3EH 0 0 1 1 1 1 1 0 V62” V14+(V13-V14)x 945.0/1000 R62 27.5 
3FH 0 0 1 1 1 1 1 1 V63” V14+(V13-V14)x 972.5/1000 R63 27.5 
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Relationship between Input Data and Output Voltage (2/4) 

 
 

 
 
 
 
 
 
                       0.5VDD2 >V8 >V9> V10>V11>V12>V13>V14>V15>VSS2 + 0.1V , POL1/2=L 
                       Caution : There is no connection between V7 and V8 in the chip. 
 
 

Data DX7 DX6 DX5 DX4 DX3 DX2 DX1 DX0  Output Voltage Rn [Ω] 
40H 0 1 0 0 0 0 0 0 V64” V13  R64 25.0 
41H 0 1 0 0 0 0 0 1 V65” V13+(V12-V13)x 25/1600 R65 25.0 
42H 0 1 0 0 0 0 1 0 V66” V13+(V12-V13)x 50/1600 R66 25.0 
43H 0 1 0 0 0 0 1 1 V67” V13+(V12-V13)x 75/1600 R67 25.0 
44H 0 1 0 0 0 1 0 0 V68” V13+(V12-V13)x 100/1600 R68 25.0 
45H 0 1 0 0 0 1 0 1 V69” V13+(V12-V13)x 125/1600 R69 25.0 
46H 0 1 0 0 0 1 1 0 V70” V13+(V12-V13)x 150/1600 R70 25.0 
47H 0 1 0 0 0 1 1 1 V71” V13+(V12-V13)x 175/1600 R71 25.0 
48H 0 1 0 0 1 0 0 0 V72” V13+(V12-V13)x 200/1600 R72 25.0 
49H 0 1 0 0 1 0 0 1 V73” V13+(V12-V13)x 225/1600 R73 25.0 
4AH 0 1 0 0 1 0 1 0 V74” V13+(V12-V13)x 250/1600 R74 25.0 
4BH 0 1 0 0 1 0 1 1 V75” V13+(V12-V13)x 275/1600 R75 25.0 
4CH 0 1 0 0 1 1 0 0 V76” V13+(V12-V13)x 300/1600 R76 25.0 
4DH 0 1 0 0 1 1 0 1 V77” V13+(V12-V13)x 325/1600 R77 25.0 
4EH 0 1 0 0 1 1 1 0 V78” V13+(V12-V13)x 350/1600 R78 25.0 
4FH 0 1 0 0 1 1 1 1 V79” V13+(V12-V13)x 375/1600 R79 25.0 
50H 0 1 0 1 0 0 0 0 V80” V13+(V12-V13)x 400/1600 R80 25.0 
51H 0 1 0 1 0 0 0 1 V81” V13+(V12-V13)x 425/1600 R81 25.0 
52H 0 1 0 1 0 0 1 0 V82” V13+(V12-V13)x 450/1600 R82 25.0 
53H 0 1 0 1 0 0 1 1 V83” V13+(V12-V13)x 475/1600 R83 25.0 
54H 0 1 0 1 0 1 0 0 V84” V13+(V12-V13)x 500/1600 R84 25.0 
55H 0 1 0 1 0 1 0 1 V85” V13+(V12-V13)x 525/1600 R85 25.0 
56H 0 1 0 1 0 1 1 0 V86” V13+(V12-V13)x 550/1600 R86 25.0 
57H 0 1 0 1 0 1 1 1 V87” V13+(V12-V13)x 575/1600 R87 25.0 
58H 0 1 0 1 1 0 0 0 V88” V13+(V12-V13)x 600/1600 R88 25.0 
59H 0 1 0 1 1 0 0 1 V89” V13+(V12-V13)x 625/1600 R89 25.0 
5AH 0 1 0 1 1 0 1 0 V90” V13+(V12-V13)x 650/1600 R90 25.0 
5BH 0 1 0 1 1 0 1 1 V91” V13+(V12-V13)x 675/1600 R91 25.0 
5CH 0 1 0 1 1 1 0 0 V92” V13+(V12-V13)x 700/1600 R92 25.0 
5DH 0 1 0 1 1 1 0 1 V93” V13+(V12-V13)x 725/1600 R93 25.0 
5EH 0 1 0 1 1 1 1 0 V94” V13+(V12-V13)x 750/1600 R94 25.0 
5FH 0 1 0 1 1 1 1 1 V95” V13+(V12-V13)x 775/1600 R95 25.0 
60H 0 1 1 0 0 0 0 0 V96” V13+(V12-V13)x 800/1600 R96 25.0 
61H 0 1 1 0 0 0 0 1 V97” V13+(V12-V13)x 825/1600 R97 25.0 
62H 0 1 1 0 0 0 1 0 V98” V13+(V12-V13)x 850/1600 R98 25.0 
63H 0 1 1 0 0 0 1 1 V99” V13+(V12-V13)x 875/1600 R99 25.0 
64H 0 1 1 0 0 1 0 0 V100” V13+(V12-V13)x 900/1600 R100 25.0 
65H 0 1 1 0 0 1 0 1 V101” V13+(V12-V13)x 925/1600 R101 25.0 
66H 0 1 1 0 0 1 1 0 V102” V13+(V12-V13)x 950/1600 R102 25.0 
67H 0 1 1 0 0 1 1 1 V103” V13+(V12-V13)x 975/1600 R103 25.0 
68H 0 1 1 0 1 0 0 0 V104” V13+(V12-V13)x 1000/1600 R104 25.0 
69H 0 1 1 0 1 0 0 1 V105” V13+(V12-V13)x 1025/1600 R105 25.0 
6AH 0 1 1 0 1 0 1 0 V106” V13+(V12-V13)x 1050/1600 R106 25.0 
6BH 0 1 1 0 1 0 1 1 V107” V13+(V12-V13)x 1075/1600 R107 25.0 
6CH 0 1 1 0 1 1 0 0 V108” V13+(V12-V13)x 1100/1600 R108 25.0 
6DH 0 1 1 0 1 1 0 1 V109” V13+(V12-V13)x 1125/1600 R109 25.0 
6EH 0 1 1 0 1 1 1 0 V110” V13+(V12-V13)x 1150/1600 R110 25.0 
6FH 0 1 1 0 1 1 1 1 V111” V13+(V12-V13)x 1175/1600 R111 25.0 
70H 0 1 1 1 0 0 0 0 V112” V13+(V12-V13)x 1200/1600 R112 25.0 
71H 0 1 1 1 0 0 0 1 V113” V13+(V12-V13)x 1225/1600 R113 25.0 
72H 0 1 1 1 0 0 1 0 V114” V13+(V12-V13)x 1250/1600 R114 25.0 
73H 0 1 1 1 0 0 1 1 V115” V13+(V12-V13)x 1275/1600 R115 25.0 
74H 0 1 1 1 0 1 0 0 V116” V13+(V12-V13)x 1300/1600 R116 25.0 
75H 0 1 1 1 0 1 0 1 V117” V13+(V12-V13)x 1325/1600 R117 25.0 
76H 0 1 1 1 0 1 1 0 V118” V13+(V12-V13)x 1350/1600 R118 25.0 
77H 0 1 1 1 0 1 1 1 V119” V13+(V12-V13)x 1375/1600 R119 25.0 
78H 0 1 1 1 1 0 0 0 V120” V13+(V12-V13)x 1400/1600 R120 25.0 
79H 0 1 1 1 1 0 0 1 V121” V13+(V12-V13)x 1425/1600 R121 25.0 
7AH 0 1 1 1 1 0 1 0 V122” V13+(V12-V13)x 1450/1600 R122 25.0 
7BH 0 1 1 1 1 0 1 1 V123” V13+(V12-V13)x 1475/1600 R123 25.0 
7CH 0 1 1 1 1 1 0 0 V124” V13+(V12-V13)x 1500/1600 R124 25.0 
7DH 0 1 1 1 1 1 0 1 V125” V13+(V12-V13)x 1525/1600 R125 25.0 
7EH 0 1 1 1 1 1 1 0 V126” V13+(V12-V13)x 1550/1600 R126 25.0 
7FH 0 1 1 1 1 1 1 1 V127” V13+(V12-V13)x 1575/1600 R127 25.0 
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Relationship between Input Data and Output Voltage (3/4) 

 
 

 
 
 
 
 
 
                       0.5VDD2 >V8 >V9> V10>V11>V12>V13>V14>V15>VSS2 + 0.1V , POL1/2=L 
                       Caution : There is no connection between V7 and V8 in the chip. 
 
 

Data DX7 DX6 DX5 DX4 DX3 DX2 DX1 DX0  Output Voltage Rn [Ω] 
80H 1 0 0 0 0 0 0 0 V128” V12  R128 25.0 
81H 1 0 0 0 0 0 0 1 V129” V12+(V11-V12)x 25.0/1900.0 R129 25.0 
82H 1 0 0 0 0 0 1 0 V130” V12+(V11-V12)x 50.0/1900.0 R130 25.0 
83H 1 0 0 0 0 0 1 1 V131” V12+(V11-V12)x 75.0/1900.0 R131 25.0 
84H 1 0 0 0 0 1 0 0 V132” V12+(V11-V12)x 100.0/1900.0 R132 25.0 
85H 1 0 0 0 0 1 0 1 V133” V12+(V11-V12)x 125.0/1900.0 R133 25.0 
86H 1 0 0 0 0 1 1 0 V134” V12+(V11-V12)x 150.0/1900.0 R134 25.0 
87H 1 0 0 0 0 1 1 1 V135” V12+(V11-V12)x 175.0/1900.0 R135 25.0 
88H 1 0 0 0 1 0 0 0 V136” V12+(V11-V12)x 200.0/1900.0 R136 25.0 
89H 1 0 0 0 1 0 0 1 V137” V12+(V11-V12)x 225.0/1900.0 R137 25.0 
8AH 1 0 0 0 1 0 1 0 V138” V12+(V11-V12)x 250.0/1900.0 R138 25.0 
8BH 1 0 0 0 1 0 1 1 V139” V12+(V11-V12)x 275.0/1900.0 R139 25.0 
8CH 1 0 0 0 1 1 0 0 V140” V12+(V11-V12)x 300.0/1900.0 R140 25.0 
8DH 1 0 0 0 1 1 0 1 V141” V12+(V11-V12)x 325.0/1900.0 R141 25.0 
8EH 1 0 0 0 1 1 1 0 V142” V12+(V11-V12)x 350.0/1900.0 R142 25.0 
8FH 1 0 0 0 1 1 1 1 V143” V12+(V11-V12)x 375.0/1900.0 R143 25.0 
90H 1 0 0 1 0 0 0 0 V144” V12+(V11-V12)x 400.0/1900.0 R144 25.0 
91H 1 0 0 1 0 0 0 1 V145” V12+(V11-V12)x 425.0/1900.0 R145 25.0 
92H 1 0 0 1 0 0 1 0 V146” V12+(V11-V12)x 450.0/1900.0 R146 25.0 
93H 1 0 0 1 0 0 1 1 V147” V12+(V11-V12)x 475.0/1900.0 R147 25.0 
94H 1 0 0 1 0 1 0 0 V148” V12+(V11-V12)x 500.0/1900.0 R148 25.0 
95H 1 0 0 1 0 1 0 1 V149” V12+(V11-V12)x 525.0/1900.0 R149 25.0 
96H 1 0 0 1 0 1 1 0 V150” V12+(V11-V12)x 550.0/1900.0 R150 25.0 
97H 1 0 0 1 0 1 1 1 V151” V12+(V11-V12)x 575.0/1900.0 R151 25.0 
98H 1 0 0 1 1 0 0 0 V152” V12+(V11-V12)x 600.0/1900.0 R152 27.5 
99H 1 0 0 1 1 0 0 1 V153” V12+(V11-V12)x 627.5/1900.0 R153 27.5 
9AH 1 0 0 1 1 0 1 0 V154” V12+(V11-V12)x 655.0/1900.0 R154 27.5 
9BH 1 0 0 1 1 0 1 1 V155” V12+(V11-V12)x 682.5/1900.0 R155 27.5 
9CH 1 0 0 1 1 1 0 0 V156” V12+(V11-V12)x 710.0/1900.0 R156 27.5 
9DH 1 0 0 1 1 1 0 1 V157” V12+(V11-V12)x 737.5/1900.0 R157 27.5 
9EH 1 0 0 1 1 1 1 0 V158” V12+(V11-V12)x 765.0/1900.0 R158 27.5 
9FH 1 0 0 1 1 1 1 1 V159” V12+(V11-V12)x 792.5/1900.0 R159 27.5 
A0H 1 0 1 0 0 0 0 0 V160” V12+(V11-V12)x 820.0/1900.0 R160 30.0 
A1H 1 0 1 0 0 0 0 1 V161” V12+(V11-V12)x 850.0/1900.0 R161 30.0 
A2H 1 0 1 0 0 0 1 0 V162” V12+(V11-V12)x 880.0/1900.0 R162 30.0 
A3H 1 0 1 0 0 0 1 1 V163” V12+(V11-V12)x 910.0/1900.0 R163 30.0 
A4H 1 0 1 0 0 1 0 0 V164” V12+(V11-V12)x 940.0/1900.0 R164 30.0 
A5H 1 0 1 0 0 1 0 1 V165” V12+(V11-V12)x 970.0/1900.0 R165 30.0 
A6H 1 0 1 0 0 1 1 0 V166” V12+(V11-V12)x 1000.0/1900.0 R166 30.0 
A7H 1 0 1 0 0 1 1 1 V167” V12+(V11-V12)x 1030.0/1900.0 R167 30.0 
A8H 1 0 1 0 1 0 0 0 V168” V12+(V11-V12)x 1060.0/1900.0 R168 32.5 
A9H 1 0 1 0 1 0 0 1 V169” V12+(V11-V12)x 1092.5/1900.0 R169 32.5 
AAH 1 0 1 0 1 0 1 0 V170” V12+(V11-V12)x 1125.0/1900.0 R170 32.5 
ABH 1 0 1 0 1 0 1 1 V171” V12+(V11-V12)x 1157.5/1900.0 R171 32.5 
ACH 1 0 1 0 1 1 0 0 V172” V12+(V11-V12)x 1190.0/1900.0 R172 32.5 
ADH 1 0 1 0 1 1 0 1 V173” V12+(V11-V12)x 1222.5/1900.0 R173 32.5 
AEH 1 0 1 0 1 1 1 0 V174” V12+(V11-V12)x 1255.0/1900.0 R174 32.5 
AFH 1 0 1 0 1 1 1 1 V175” V12+(V11-V12)x 1287.5/1900.0 R175 32.5 
B0H 1 0 1 1 0 0 0 0 V176” V12+(V11-V12)x 1320.0/1900.0 R176 35.0 
B1H 1 0 1 1 0 0 0 1 V177” V12+(V11-V12)x 1355.0/1900.0 R177 35.0 
B2H 1 0 1 1 0 0 1 0 V178” V12+(V11-V12)x 1390.0/1900.0 R178 35.0 
B3H 1 0 1 1 0 0 1 1 V179” V12+(V11-V12)x 1425.0/1900.0 R179 35.0 
B4H 1 0 1 1 0 1 0 0 V180” V12+(V11-V12)x 1460.0/1900.0 R180 35.0 
B5H 1 0 1 1 0 1 0 1 V181” V12+(V11-V12)x 1495.0/1900.0 R181 35.0 
B6H 1 0 1 1 0 1 1 0 V182” V12+(V11-V12)x 1530.0/1900.0 R182 35.0 
B7H 1 0 1 1 0 1 1 1 V183” V12+(V11-V12)x 1565.0/1900.0 R183 35.0 
B8H 1 0 1 1 1 0 0 0 V184” V12+(V11-V12)x 1600.0/1900.0 R184 37.5 
B9H 1 0 1 1 1 0 0 1 V185” V12+(V11-V12)x 1637.5/1900.0 R185 37.5 
BAH 1 0 1 1 1 0 1 0 V186” V12+(V11-V12)x 1675.0/1900.0 R186 37.5 
BBH 1 0 1 1 1 0 1 1 V187” V12+(V11-V12)x 1712.5/1900.0 R187 37.5 
BCH 1 0 1 1 1 1 0 0 V188” V12+(V11-V12)x 1750.0/1900.0 R188 37.5 
BDH 1 0 1 1 1 1 0 1 V189” V12+(V11-V12)x 1787.5/1900.0 R189 37.5 
BEH 1 0 1 1 1 1 1 0 V190” V12+(V11-V12)x 1825.0/1900.0 R190 37.5 
BFH 1 0 1 1 1 1 1 1 V191” V12+(V11-V12)x 1862.5/1900.0 R191 37.5 
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Relationship between Input Data and Output Voltage (4/4) 

 
 

 
 
   
 
 
 
                       0.5VDD2 >V8 >V9> V10>V11>V12>V13>V14>V15>VSS2 + 0.1V , POL1/2=L 
                       Caution : There is no connection between V7 and V8 in the chip. 
 
 

Data DX7 DX6 DX5 DX4 DX3 DX2 DX1 DX0  Output Voltage Rn [Ω] 
C0H 1 1 0 0 0 0 0 0 V192” V11  R192 42.5 
C1H 1 1 0 0 0 0 0 1 V193” V11+(V10-V11)x 42.5/1600.0 R193 42.5 
C2H 1 1 0 0 0 0 1 0 V194” V11+(V10-V11)x 85.0/1600.0 R194 42.5 
C3H 1 1 0 0 0 0 1 1 V195” V11+(V10-V11)x 127.5/1600.0 R195 42.5 
C4H 1 1 0 0 0 1 0 0 V196” V11+(V10-V11)x 170.0/1600.0 R196 42.5 
C5H 1 1 0 0 0 1 0 1 V197” V11+(V10-V11)x 212.5/1600.0 R197 42.5 
C6H 1 1 0 0 0 1 1 0 V198” V11+(V10-V11)x 255.0/1600.0 R198 42.5 
C7H 1 1 0 0 0 1 1 1 V199” V11+(V10-V11)x 297.5/1600.0 R199 42.5 
C8H 1 1 0 0 1 0 0 0 V200” V11+(V10-V11)x 340.0/1600.0 R200 47.5 
C9H 1 1 0 0 1 0 0 1 V201” V11+(V10-V11)x 387.5/1600.0 R201 47.5 
CAH 1 1 0 0 1 0 1 0 V202” V11+(V10-V11)x 435.0/1600.0 R202 47.5 
CBH 1 1 0 0 1 0 1 1 V203” V11+(V10-V11)x 482.5/1600.0 R203 47.5 
CCH 1 1 0 0 1 1 0 0 V204” V11+(V10-V11)x 530.0/1600.0 R204 47.5 
CDH 1 1 0 0 1 1 0 1 V205” V11+(V10-V11)x 577.5/1600.0 R205 47.5 
CEH 1 1 0 0 1 1 1 0 V206” V11+(V10-V11)x 625.0/1600.0 R206 47.5 
CFH 1 1 0 0 1 1 1 1 V207” V11+(V10-V11)x 672.5/1600.0 R207 47.5 
D0H 1 1 0 1 0 0 0 0 V208” V11+(V10-V11)x 720.0/1600.0 R208 52.5 
D1H 1 1 0 1 0 0 0 1 V209” V11+(V10-V11)x 772.5/1600.0 R209 52.5 
D2H 1 1 0 1 0 0 1 0 V210” V11+(V10-V11)x 825.0/1600.0 R210 52.5 
D3H 1 1 0 1 0 0 1 1 V211” V11+(V10-V11)x 877.5/1600.0 R211 52.5 
D4H 1 1 0 1 0 1 0 0 V212” V11+(V10-V11)x 930.0/1600.0 R212 52.5 
D5H 1 1 0 1 0 1 0 1 V213” V11+(V10-V11)x 982.5/1600.0 R213 52.5 
D6H 1 1 0 1 0 1 1 0 V214” V11+(V10-V11)x 1035.0/1600.0 R214 52.5 
D7H 1 1 0 1 0 1 1 1 V215” V11+(V10-V11)x 1087.5/1600.0 R215 52.5 
D8H 1 1 0 1 1 0 0 0 V216” V11+(V10-V11)x 1140.0/1600.0 R216 57.5 
D9H 1 1 0 1 1 0 0 1 V217” V11+(V10-V11)x 1197.5/1600.0 R217 57.5 
DAH 1 1 0 1 1 0 1 0 V218” V11+(V10-V11)x 1255.0/1600.0 R218 57.5 
DBH 1 1 0 1 1 0 1 1 V219” V11+(V10-V11)x 1312.5/1600.0 R219 57.5 
DCH 1 1 0 1 1 1 0 0 V220” V11+(V10-V11)x 1370.0/1600.0 R220 57.5 
DDH 1 1 0 1 1 1 0 1 V221” V11+(V10-V11)x 1427.5/1600.0 R221 57.5 
DEH 1 1 0 1 1 1 1 0 V222” V11+(V10-V11)x 1485.0/1600.0 R222 57.5 
DFH 1 1 0 1 1 1 1 1 V223” V11+(V10-V11)x 1542.5/1600.0 R223 57.5 
E0H 1 1 1 0 0 0 0 0 V224” V10  R224 57.5 
E1H 1 1 1 0 0 0 0 1 V225” V10+(V9-V10)x 57.5/4687.5 R225 70.0 
E2H 1 1 1 0 0 0 1 0 V226” V10+(V9-V10)x 127.5/4687.5 R226 70.0 
E3H 1 1 1 0 0 0 1 1 V227” V10+(V9-V10)x 197.5/4687.5 R227 70.0 
E4H 1 1 1 0 0 1 0 0 V228” V10+(V9-V10)x 267.5/4687.5 R228 82.5 
E5H 1 1 1 0 0 1 0 1 V229” V10+(V9-V10)x 350.0/4687.5 R229 82.5 
E6H 1 1 1 0 0 1 1 0 V230” V10+(V9-V10)x 432.5/4687.5 R230 82.5 
E7H 1 1 1 0 0 1 1 1 V231” V10+(V9-V10)x 515.0/4687.5 R231 95.0 
E8H 1 1 1 0 1 0 0 0 V232” V10+(V9-V10)x 610.0/4687.5 R232 95.0 
E9H 1 1 1 0 1 0 0 1 V233” V10+(V9-V10)x 705.0/4687.5 R233 95.0 
EAH 1 1 1 0 1 0 1 0 V234” V10+(V9-V10)x 800.0/4687.5 R234 112.5 
EBH 1 1 1 0 1 0 1 1 V235” V10+(V9-V10)x 912.5/4687.5 R235 112.5 
ECH 1 1 1 0 1 1 0 0 V236” V10+(V9-V10)x 1025.0/4687.5 R236 112.5 
EDH 1 1 1 0 1 1 0 1 V237” V10+(V9-V10)x 1137.5/4687.5 R237 130.0 
EEH 1 1 1 0 1 1 1 0 V238” V10+(V9-V10)x 1267.5/4687.5 R238 130.0 
EFH 1 1 1 0 1 1 1 1 V239” V10+(V9-V10)x 1397.5/4687.5 R239 147.5 
F0H 1 1 1 1 0 0 0 0 V240” V10+(V9-V10)x 1545.0/4687.5 R240 147.5 
F1H 1 1 1 1 0 0 0 1 V241” V10+(V9-V10)x 1692.5/4687.5 R241 165.0 
F2H 1 1 1 1 0 0 1 0 V242” V10+(V9-V10)x 1857.5/4687.5 R242 165.0 
F3H 1 1 1 1 0 0 1 1 V243” V10+(V9-V10)x 2022.5/4687.5 R243 182.5 
F4H 1 1 1 1 0 1 0 0 V244” V10+(V9-V10)x 2205.0/4687.5 R244 182.5 
F5H 1 1 1 1 0 1 0 1 V245” V10+(V9-V10)x 2387.5/4687.5 R245 200.0 
F6H 1 1 1 1 0 1 1 0 V246” V10+(V9-V10)x 2587.5/4687.5 R246 200.0 
F7H 1 1 1 1 0 1 1 1 V247” V10+(V9-V10)x 2787.5/4687.5 R247 225.0 
F8H 1 1 1 1 1 0 0 0 V248” V10+(V9-V10)x 3012.5/4687.5 R248 225.0 
F9H 1 1 1 1 1 0 0 1 V249” V10+(V9-V10)x 3237.5/4687.5 R249 250.0 
FAH 1 1 1 1 1 0 1 0 V250” V10+(V9-V10)x 3487.5/4687.5 R250 250.0 
FBH 1 1 1 1 1 0 1 1 V251” V10+(V9-V10)x 3737.5/4687.5 R251 300.0 
FCH 1 1 1 1 1 1 0 0 V252” V10+(V9-V10)x 4037.5/4687.5 R252 300.0 
FDH 1 1 1 1 1 1 0 1 V253” V10+(V9-V10)x 4337.5/4687.5 R253 350.0 
FEH 1 1 1 1 1 1 1 0 V254” V9  R254 350.0 
FFH 1 1 1 1 1 1 1 1 V255” V8  TOTAL 15002.5 

 

R32 
V32” V14 

R30 
R31 

V31” 

V33” 
R33 

R254 
V255” V8 

V9 
R253 
R252 
R251 

V254” 
V253” 
V252” 

V10 
V225” 
V224” 
V223” 

R225 
R224 
R223 
R222 

R2 
V1” 

V15 
R1 

V0 “ 

V

V

2

3

”

”

 
 

R

R

3

4

 
 



C
O
N
FI
D
E
N
TI
A
L 

 EUREKA   EK7411 

 - 21 - Rev 1.3 Feb.25.2002 

 
10.ELECTRICAL SPECIFICATIONS 
 
Absolute Maximum Rating (TA =+25°C, VSS1 = VSS2 = 0V) 
 

Parameter Symbol Rating Unit 

Logic Part Supply Voltage VDD1 -0.5 to +5.0V V 

Driver Part Supply Voltage VDD2 -0.5 to +13.5V V 

Logic Part Input Voltage V11 -0.5 to VDD1 + 0.5 V 

Driver Part Supply Voltage V12 -0.5 to VDD2 + 0.5 V 

Logic Part Output Voltage V01 -0.5 to VDD1 + 0.5 V 

Driver Part Output Voltage V02 -0.5 to VDD2 + 0.5 V 

Operating Ambient Temperature TA -30 to +75 °C 

Storage Temperature Tstg -55 to +125 °C 

 
Caution: If the absolute maximum rating of even one of the above parameters is exceeded 

even momentarily, the quality of the product may be degraded. Absolute 
maximum rating, therefore, specify the values exceeding which the product may 
be physically damaged. Be sure to use the product within the range of the 
absolute maximum rating. 

 
Recommended Operating Range (TA =-30 to + 75°C, VSS1=VSS2=0 V) 
 
Parameter Symbol Conditions MIN TYP MAX Unit 

Logic Part Supply Voltage VDD1  2.5  3.6 V 

Driver Part Supply Voltage VDD2  8.5  13.5 V 

High-level Input Voltage VIH  0.7*VDD1  VDD1 V 

Low-level Input Voltage VIL  0  0.3*VDD1 V 

γ -Corrected Voltage V0 to V15  VSS2 + 0.1  VDD2 - 0.1 V 

Driver Part Output Voltage V0  VSS2 + 0.1  VDD2 - 0.1 V 

VDD1=2.5V to 3.0V   60 MHZ 
Maximum Clock Frequency FMAX 

VDD1=3.0 to 3.6V   80 MHZ 
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Electrical Characteristics (TA= -30 to +75°C, VDD1= 2.5V to 3.6V, VDD2= 8.5V to 13.5V, 

VSS1=VSS2=0V) 

Parameter Symbol Condition MIN. TYP. MAX. Unit 

Input Leakage Current IIL    ±1.0 µA 

High-level Output 
Voltage VOH EIO1(EIO2),IOH=0mA VDD1 - 0.1   V 

Low-level Output 
Voltage VOL EIO1(EIO2),IOL=0mA   0.1 V 

V0 to V7 = 5.0V I(V0) TBD 333 TBD µA 
γ -Corrected Supply 
Current Iγ  

V9 to V15 = 5.0V I(V7) TBD 333 TBD µA 

Output Voltage 
Deviation ∆V0 VDD2=8.5V  ±4.2 ±13 mV 

Output Voltage Range V0 All Input data 0.1  VDD2 - 0.1 V 

Logic Part Dynamic 
Current 
Consumption 

IDD1 VDD1, with no load  TBD TBD  

IDD21 Without load, LPC=H  TBD 13.5 mA Driver Part Dynamic 
Current Consumption IDD22 Without load, LPC=L  TBD 9.0 mA 
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Switching Characteristics (TA= -30 to +75°C, VDD1= 2.5V to 3.6V, VDD2= 8.5 to 13.5V, 

VSS1=VSS2=0V) 
 
Parameter Symbol Condition MIN. TYP. MAX. Unit 

Start Pulse Delay Time TSD CL =15pF,   10 ns 

TDD1  2.2 3 µs 
Driver Output Delay Time 

TDD2 

CL =140pF, RL=5.6kΩ 

DXY=00H → FFH 
 9 12 µs 

CL1 
EIO1 (EIO2) excluded, 

TA=+25°C 
 5 10 pF 

Input Capacitance 

CL2 
EIO1 (EIO2),  

TA=+25°C 
 8 10 pF 

 
Load condition: Start pulse delay Time TSD on EIO1(EIO2) output pin 

 

EIO (EIO )1 2  
Output

15pF

 
 

Load condition: Driver Output Delay Time TDD1, TDD2 on output buffers  

 

1.12 kΩ
S  to S1 384

28pF 28pF 28pF 28pF 28pF

1.12 kΩ 1.12 kΩ 1.12 kΩ 1.12 kΩ Test point
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Timing Requirement (TA= -30 to +75°C, VDD1= 2.5V to 3.6V, VSS1=VSS2=0V, Tr = Tr = 5.0ns) 
 
Parameter Symbol Condition MIN. TYP. MAX. Unit 

VDD1=2.5V to 3.6V 16.6   ns 
Clock Period TCP 

VDD1=3.0V to 3.6V 12.5   ns 

Clock high-level width TCWH  4   ns 

Clock low-level width TCWL  4   ns 

Data Setup Time TDS  0   ns 

Data Hold Time TDH  0   ns 

Data width TDW  4   ns 

POL1, POL2 Setup Time TPS  0   ns 

POL1, POL2 Hold Time TPH  0   ns 

Start Pulse Setup Time TSS  0   ns 

Start Pulse Hold Time TSH  0   ns 

Start Pulse high-level width Time TSWH  4  TCP ns 

STB Pulse Width TSTBWH  2   CLK 

Last Data Timing TLDT  1   CLK 

CLK-STB Timing TCLK-STB CLK↑ →STB↑ 2   ns 

STB-CLK Timing TSTB-CLK STB↑ →CLK↑ 2   ns 

Time Between STB and  

Start Pulse 
TSTB-EIO STB ↓ →EIO1(EIO2)↑ 1   CLK 

LPOL Setup Time TLS  0   ns 

LPOL Hold Time TLH  4   ns 
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11.SWITCHING CHARACTERISTICS WAVEFORM 
 
    Unless otherwise specified, the input level is defined to VIH = 0.7 VDD1, VIL = 0.3 VDD1 
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12. RECOMMENDED SOLDERING CONDITIONS 
 
The following conditions must be met for soldering conditions of the EK7411. 
Please consult with our sales offices in case other soldering process is used, or in case the 
soldering is done under different conditions. 
 

EK7411: TCP(TAB Package) 
Mounting Condition Mounting Method Condition 

Soldering Heating tool 300 to 350°C: heating for 2 to 3 

Seconds: pressure 100g(per solder) 

Thermocompression 

ACF (Anisotropic 

Conductive Film) 

Temporary bonding 70 to 100°C: pressure 3 to 

8 kg/cm2: time 3 to 5 seconds. 

Real bonding 165 to 180°C: pressure 25 to 45 

Kg/cm2: time 30 to 40 seconds. 

 

13. LIFE SUPPORT APPLICATIONS 
 
These products are not designed for use in life support appliances, devices, or systems where 
malfunction of these products can reasonably be expected to result in personal injury. Eureka 
customers using or selling these products for use in such applications do so at their own risk and 
agree to fully indemnify Eureka for any damages resulting from such improper use or sale. 


