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EUREKA EK 7411

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
(Vo-V7, Vs-V45) 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

e CMOS input level (2.5V to 3.6V)

o High-speed data transfer: Fyax = 80 MHz (internal data transfer speed when operating at
Vpp1 = 3.0V)

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

o Logic power supply voltage (Vpp4): 2.5V to 3.6V

o Driver power supply voltage (Vpp): 8.5V to 13.5V

e Output dynamic range: Vgso + 0.1V to Vpp, — 0.1V

e 384 outputs

e 256 positive and negative output voltage levels by means of 2x8 external reference voltages
and a built in D/A converter (R-DAC)

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

¢ Output voltage polarity inversion function (LPOL)

o Bi-directional shift (R/L)

¢ Chip-enable signal generation circuit

¢ Display data inversion function (POL1, POL2)

e Low power mode function (LPC)
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EUREKA EK 7411

1. INTERNAL BLOCK DIAGRAM

STB
ElO1 Control
EIO2 logic |
'—PS/::% [ 64 bit bidirectional shift register
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Dzo'Dz7v D30'D37 inversion ] . . . . . . . .
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V8-V15— 8 & | Grayscales
o L]
LPC 384 output Buffers

S182S384 S384
Figure 1: Block diagram

1. Control logic unit
Generates the chip-enable signal EIO1 and EIO2 and the internal control signals.
2. Datainversion 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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EUREKA EK 7411

2. PIN CONFIGURATION (TCP PACKAGE)

| -

VSS,
VDD, S
GM A14 gsaa
GM A12 382
GMA,
GMA,
GMA,
GMA,
GMA, —
GMA,

LPOL Copper
STB Foil
VDD, Surface

GMA,
GMA,
GMA,
GMA,
GMA,
GMA,,
GMA,, S,
GMA, g
VDD '

2

VSS,

Figure 2: Pin Arrangement
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EUREKA EK 7411

3. PIN FUNCTIONS

Signal Name

Pin Type

Function

S1 10 S3as

Output

Signal lines for output of liquid-crystal application voltages

Do to Doy
D1o to D47
Dy to Dy
D3 to D7
Dy4o to Dy47
Dso to Ds7

Input

8-bit Input (grayscale data) x 6-dot display data (2 pixels)

on: is the LSB, Dx7: is the MSB

R/L

Input

Controls the display data shift direction
R/L = H: EIOL input, S; — Ssg4, EIO2 output
R/L =L : EIO2 input, Szg4s — S, EIO1 output

EIO,

Bidir

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

EIO,

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 Sj,_; outputs drive positive-polarity grayscales levels
The S,, outputs drive negative-polarity grayscale levels.

LPOL = H: The Sj,_; outputs drive negative-polarity grayscales levels
The S, outputs drive positive-polarity grayscale levels.

S,n.1 indicates odd outputs and S2n indicates even outputs.

POL,, POL,

Input

Data inversion control of display input data
POL1 controls Dy to Dy, POL2 controls Ds; to D
POLXx = H : Display data is inverted

POLx = L : Display data is not inverted
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EUREKA EK 7411

LPC Input Low power control input
(pull-up) | 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 VDD, power supply inside the IC.
LPC=H or Open: Normal power mode
LPC=L: Low power mode

Vo to Vis Power v -Correction reference voltage pins
Input the reference voltage levels for the y - correction. The following
relationships must be maintained:
Vppz — 0.1V> Vo >V >V, > V3>V, > Vs> Ve > V7 > Vg > Vg > V>
Vi1 > Vi1 > Vi3 >Viy > Vis > Vssp + 0.1V

Vpp1 Power Logic power supply

Vb2 Power Driver power supply

Vss1 Power Logic ground

Vsso Power Driver ground
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EUREKA EK 7411

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.

Display > Vo ﬁ ﬁ
Power & th %

voltage H ]

reference Vs

Swpply L, Viya

w77
" TFT

Display-Controller

R<n:0> —t
G<n:0>

B<n:0>
CNTRL

Gate

} Source H Source H Source

Figure 3: System block diagram
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EUREKA EK 7411

5. OPERATION TIMING

B Line R
EIO1 ]
D5j EEXEEXE%/—@H D378 { D384 { D390 DA@—//—@E&XDE 34)D3840
sTB | I
EIO2
1% Chip
EIO2
Last Chip
I(Sitg:ti Line n-1 Line n
S1t0S384 ) Highz Line n-1 High Z Line n

R/L = VDD1 shift from left to right

Figure 4: Operation timing diagram

The start condition is initiated by applying a start pulse to the enable input pin (EIO1 when
R/L=Vpp4) 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 63" data is being stored, it activates (one-clock pulse) the enable output signal
(STHL when R/L=Vpp,) 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)

First » Last
Output Si S, S; Sy S3g3 S3ga
Data Dgoto Dg7 | Dygto Dy7 | Dy to Doy | D3 to D3y Dyo to D47 | Dsg to Dsy
R,/L = L (Left shift)
Last < First
Output Sy S, S; S, Sas3 Saga
Data Dooto Dg7 | D1oto D47 | Dgo to Dy7 | D3p to D37 D4o to D47 | Dsp to Dsy

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.

STB

LPOL

Positive-
Negative

voltage
selection
(internal)

Odd pin
SZn—1

Even pin
SZn

Figure 5: STB and LPOL timing diagram

| J | -
HY HY HV
LV LV
‘ HV HV
v LV LV
Hi-Z . %Hi-Z Hi-Z Hi-Z
HV : VO to V7
LV - V8to V15
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EUREKA EK 7411

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 , y
Frame N-1 |o|p|o|e|o - @lolelole LPOL ’7‘//—\;
DODO® - SlSlSlElSIR
D OO O - SHSASHCSIN
FrameN | | | | |
(Odd frame)
D OO - SlElSlElS)
DODOD - SlESElS)
SlClICICIISE SClClSlClS
oleleele- SEEEE
Frame N+1 | | | | ||
(Even frame)
SlClClIGClICE - | DO|D|IO|D
0B e - - | @O @
Erame N+2 19/0|@[0]® - AEIEEIEE
S, S,S, S, S,

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

Frame N-1|gp|ole|ole @@@@@LPOL m
DO|DO|D SlClSICISIE
ElElClSE) O|®|0|® O]+
SlClClElS DOIB|O|D|*
SlElSlElS) DO|B|O|D|~

FrameN®®®®® @®®®®

(Odd frame)
SliClClElS DO|BDO|D
DOD0D o|®0®©
D|O|D0D SlElCIElS
OB |O|B|O D OB O|D
SlClSIClS] DOBIOD
SlElElElS DO|BOD
SIS DO D
DO|DO|D SliCliClElS]
ElElClSE) SlClClElS

e e e

(Evenframe)| | | | || IR
DO|DO|D SlClClElS
SlElISIElS) DO|DO|D
SlClSlElS DO|BO|D
ClSISISIS) SlElICIElS)
DO|DO|D SliclSIElS

FrameN+2®®@®® [SlSlISHCHS]
S, S, S, S, S

o

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
Frame N-1|glo|@|a|a - ,,@@B@@@LPOL /J—\_,—\_,—//—l_,—\—r
PODOD - - ©®|0|D O] .
O|®0®|O - HElEClClSlS] e
POBO|D - - OB 0|0
Frame N | .
(Odd frame) | !
O|®QD|O - - DO |D|0|D
DODO|D - - 00080
O|®0DO - - DO B|0@
Q@D o - - ©90|0|@
OB O|D® - - 0|8 10|®|©
O®e®|o - - |©0|®|0|®
Frame N+1 L ol .
(Even frame) | |
DOD D - HEICICISIS)
SlCliSlCISE - DO D|0|D
DIOIDO|D - - OB 0|B O
Frame N+2 |®|©|®|O|® - - |O|®|0|®|O
S, S, S, S, S

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 (Vo-V; and Vg-V45) connect the 2 resistor ladders.

Figure 9 represents the relationship between the gamma correction reference voltages, the power
supplies Vpp2 and Vss, and the LCD common voltage. The following voltage relationship Vpp, —
0.1V>Vy >V ;> Vo> V3>V, >V5>Ve >V >V > Vo> Vg >V > Vip > Vi3 >Viy > Vis > Vgsp +
0.1V must be respected.

VDD2
VO
V1 256 positive-
. | polarity
. grayscales
levels
V7 -
VCOM
V8
. 256 negative-
. | polarity
grayscales
V14 levels
V15
VSS2
00 20 40 80 Co EO FE FF

Input display data (HEX)

Figure 9: Gamma correction
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Relationship between Input Data and Output Voltage (1/4)

Data | Dx7 | Dxs | Dxs | Dx4a | Dxs | Dx2 | Dxa Dxo Output Voltage Rn [Q]
Vo Vo ooH ] 0 ] o lololo]o]lolol]Vvs Vo R, | 400.0
R 01H | 0 0 0 0 0 0 0 1 Vi | Vi+(VoVa) x | 3465.0/3865 R, | 362.5
Vi 02H | 0 0 0 0 0 0 1 0 | V) | Vi+(VeVa)x | 3102.5/3865 Rs | 325.0
R: 03H | 0 0 0 0 0 0 1 1 Vi | Vi+(VoVa)x | 2777.5/3865 R. | 287.5
Va 04H | 0 0 0 0 0 1 0 0 | V. | Vi+(VoVa)x | 2490.0/3865 Rs | 250.0
Rs 05H | 0 0 0 0 0 1 0 1 Vs | Vi+(Vo-Va) x | 2240.0/3865 Rs | 2225
vy 06H | 0 0 0 0 0 1 1 0 | Ve | Vi+(VoVi)x | 2017.5/3865 R, | 195.0
Ry 07H | 0 0 0 0 0 1 1 1 V7 | Vi+(VoVa)x | 1822.5/3865 Rs | 170.0
i 08H | 0 0 0 0 1 0 0 0 | Ve | Vi+(Ve-Va)x | 1652.5/3865 Rs | 145.0
i 09H | 0 0 0 0 1 0 0 1 Vo | Vi+(VoVa)x | 1507.5/3865 Ry | 120.0
! 0AH | © 0 0 0 1 0 1 0 | Vig | Vi+(Vo-Vi)x | 1387.5/3865 | Ry | 120.0
! 0BH | 0 0 0 0 1 0 1 1 | Vir | Va+(VoVi) x | 1267.5/3865 | Ry | 120.0

Rus ' O0CH | 0 0 0 0 1 1 0 0 | Viz | Vit(VoVi)x | 1147.5/3865 | Ry | 95.0
Var ODH | 0 0 0 0 1 1 0 1 | Vig | Vat(VoVi) x | 1052.5/3865 | Rys | 95.0

Re OEH | 0 0 0 0 1 1 1 0 | Vis | Vi+(Vo-Va)x | 957.5/3865 R | 95.0
v Vo OFH | 0 0 0 0 1 1 1 1 | Vis | Vat(VoVa)x | 862.5/3865 Ris | 75.0
- 52 10H | 0 0 0 1 0 0 0 0 | Vie | Vi+(Vo-Vi)x | 787.5/3865 Ric | 75.0
52 Vo 11H | 0 0 0 1 0 0 0 1 | Vi’ | Vat(VoVi) x | 712.5/3865 Ri;y | 75.0
5 12H | 0 0 0 1 0 0 1 0 | Vig | Vit(VoVi)x | 637.5/3865 Ris 62.5

13H | 0 0 0 1 0 0 1 1 | Vig | Vat(VoVa)x | 575.0/3865 Ris | 625

14H | 0 0 0 1 0 1 0 0 | Voo | Vi+(Vo-Va)x | 512.5/3865 R | 625

15H | 0 0 0 1 0 1 0 1 | Vo | Vit(VoVi)x | 450.0/3865 Ro1 50.0

16H | 0 0 0 1 0 1 1 0 | V., | Vi+(VoVi)x | 400.0/3865 R | 50.0

17H | 0 0 0 1 0 1 1 1 | Vas | Vat(VoVi) x | 350.0/3865 Rxs | 50.0

18H | 0 0 0 1 1 0 0 0 | Vo | Vit(VoVi)x | 300.0/3865 Ry | 375

195 | 0 0 0 1 1 0 0 1 | Vos | Vat(VoVa)x | 262.5/3865 Rys | 375

1AH | 0 0 0 1 1 0 1 0 | Voo | Vi+(Vo-Va)x | 225.0/3865 R | 375

1BH | 0 0 0 1 1 0 1 1 | Vo v1+(v0 )x | 187.5/3865 Ry | 375

1CH | 0 0 0 1 1 1 0 0 | Vo +(Vo-Va) x| 150.0/3865 R | 375

1DH | 0 0 0 1 1 1 0 1 | Vi v1+(v0 Vi) x | 112.5/3865 R | 375

1EH | 0 0 0 1 1 1 1 0 | Vay | Vir(VoVi)x | 75.0/3865 R | 37.5

1FH | 0 0 0 1 1 1 1 1 | Vay | Vit(VoeVa)x | 37.5/3865 Ra1 375

20H | 0 0 1 0 0 0 0 0 | Vs Vi R | 35.0

21H | 0 0 1 0 0 0 0 1 | Vas | Vot(Vi-V) x | 965.0/1000 Rss | 35.0

Vg 22H | 0 0 1 0 0 0 1 0 | Voo | Vo+(Vi-Vo)x | 930.0/1000 Rs | 35.0

23H | 0 0 1 0 0 0 1 1 | Vas | Vot (ViVo)x | 895.0/1000 Rss | 35.0

Vs 24H | 0 0 1 0 0 1 0 0 | Vi | Vor(Vi-Vo)x | 860.0/1000 Rss | 35.0

224 25H | 0 0 1 0 0 1 0 1 | Vs’ | Vor(VaVo)x | 825.0/1000 Rs; | 35.0

Viss 26H | 0 0 1 0 0 1 1 0 | Vas | Vo+(Vi-Vo)x | 790.0/1000 Rss | 35.0

27H | 0 0 1 0 0 1 1 1 | Vag | Vo+(Vi-Vo)x | 755.0/1000 Rss | 35.0

28H | 0 0 1 0 1 0 0 0 | Vi | Vor(ViVo)x | 720.0/1000 Ri | 325

29H | 0 0 1 0 1 0 0 1 | Var | Vo+r(Vi-V))x | 687.5/1000 Rar 32.5

2AH | 0 0 1 0 1 0 1 0 | Vir | Vor(Vi-Vo)x | 655.0/1000 Ry | 325

2BH | 0 0 1 0 1 0 1 1 | Viy | Vo+(ViVo)x | 622.5/1000 Ris | 325

2CH | 0 0 1 0 1 1 0 0 | Vis | Vo+(Vi-Vo)x | 590.0/1000 Ru | 325

2DH | 0 0 1 0 1 1 0 1 | Vis | Vo+(ViVo)x | 557.5/1000 Ris | 325

2EH | 0 0 1 0 1 1 1 0 | Vie | Vor(ViVo)x | 525.0/1000 Ris | 325

Vasz 2FH | 0 0 1 0 1 1 1 1 | Vi | Vor(ViVo)x | 492.5/1000 Ry | 325

30H | 0 0 1 1 0 0 0 0 | Vas | Vo+(Vi-Vo)x | 460.0/1000 Ris | 30.0

Vasg 31H | 0 0 1 1 0 0 0 1 | Vag | Vor(Vi-Vo)x | 430.0/1000 Res | 30.0

32H | 0 0 1 1 0 0 1 0 | Vs | Vo+(Vi-Vo)x | 400.0/1000 Rso | 30.0

Vasi 33H | 0 0 1 1 0 0 1 1 | Vs | Vo+(ViV))x | 370.0/1000 Rs1 30.0

34H | 0 0 1 1 0 1 0 0 | Vsy | Vor(ViVo)x | 340.0/1000 Rs> | 30.0

Vel 35H | 0 0 1 1 0 1 0 1 | Vey | Vor(Vi-Vo)x | 310.0/1000 Rss | 30.0

36H | 0 0 1 1 0 1 1 0 | Vs | Vo+(ViVo)x | 280.0/1000 Rss | 30.0

37H | 0 0 1 1 0 1 1 1 | Ves | Vot(ViVo)x | 250.0/1000 Rss | 30.0

38H | 0 0 1 1 1 0 0 0 | Ves | Vo+(Vi-Vo)x | 220.0/1000 Rss | 275

39H | 0 0 1 1 1 0 0 1 | Vsr | Vo+(ViV)x | 192.5/1000 Rsy | 27.5

3AH | 0 0 1 1 1 0 1 0 | Vsg | Vor(ViVo)x | 165.0/1000 Rss | 275

3BH | 0 0 1 1 1 0 1 1 | Vey | Vot(Vi-Vo)x | 137.5/1000 Rss | 275

3CH | 0 0 1 1 1 1 0 0 | Veo | Vo+(Vi-Vo)x | 110.0/1000 Reo | 275

3DH | 0 0 1 1 1 1 0 1 | Ver | Vo+(ViVo)x | 82.5/1000 Ror 27.5

3EH | 0 0 1 1 1 1 1 0 | Ver | Vor(ViVo)x | 55.0/1000 Rz | 275

3FH | 0 0 1 1 1 1 1 1 | Vey | Vot(ViVo)x | 27.5/1000 Res | 275

Vop2— 0.1V>Vo >V> Vo>V3>V,>Vis>Ve>V7>0.5Vpp, , POL1/2=L
Caution : There is no connection between V7 and Vg in the chip.
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Vo'

A

Ve

V3

Vs

Voo

Vazs

Vas?

Vs

V254’

Relationship between Input Data and Output Voltage (2/4)

Vss

Data Dx7 Dxs | Dxs | Dxa | Dxs | Dx2 | Dxs Dxo Output Voltage Rn [Q]
40H 0 1 0 0 0 0 0 0 Ves' V, R4 25.0
41H 0 1 0 0 0 0 0 1 Vs’ Vi+(Vo-V3) X 1575/1600 Res 25.0
42H 0 1 0 0 0 0 1 0 Ves' V3+(Vo-Vs) X 1550/1600 Res 25.0
43H 0 1 0 0 0 0 1 1 Ver' V3+(Vo-Vs) x 1525/1600 Rer 25.0
44H 0 1 0 0 0 1 0 0 ' Vi+(Vo-V3) 1500/1600 Res 25.0
45H 0 1 0 0 0 1 0 1 " Vi+(Vo-Vs) x 1475/1600 Reg 25.0
46H 0 1 0 0 0 1 1 0 V7o' Vi+(Vo-V3) X 1450/1600 Rzo 25.0
47H 0 1 0 0 0 1 1 1 Va1’ Vi+(Vo-Vs) x 1425/1600 R71 25.0
48H 0 1 0 0 1 0 0 0 o V3+(Vo-Vs) x 1400/1600 R7» 25.0
49H 0 1 0 0 1 0 0 1 V73’ Vi+(Vo-V3) X 1375/1600 Ri3 25.0
4AH 0 1 0 0 1 0 1 0 i V3+(Vo-Vs) x 1350/1600 R74 25.0
4BH 0 1 0 0 1 0 1 1 V7s' Va+(Vo-Vs) x 1325/1600 R7s 25.0
4CH 0 1 0 0 1 1 0 0 o Va+(V2-V3) X 1300/1600 Rze 25.0
4DH 0 1 0 0 1 1 0 1 V7' V3+(Vo-Vs) x 1275/1600 R7z 25.0
4EH 0 1 0 0 1 1 1 0 i Vi+(Vo-Vs) X 1250/1600 R7g 25.0
4FH 0 1 0 0 1 1 1 1 V7o' Vi+(Vo-V3) x 1225/1600 R7g 25.0
50H 0 1 0 1 0 0 0 0 Vgo' V3+(Vo-Vs) x 1200/1600 Rso 25.0
51H 0 1 0 1 0 0 0 1 Vg1’ V3+(Vo-V3) X 1175/1600 Rag1 25.0
52H 0 1 0 1 0 0 1 0 Vgo' Vi+(Vo-V3) x 1150/1600 R 25.0
53H 0 1 0 1 0 0 1 1 A V3+(Vo-Vs) X 1125/1600 Rss 25.0
54H 0 1 0 1 0 1 0 0 \n Va+(Vo-Vs) X 1100/1600 R4 25.0
55H 0 1 0 1 0 1 0 1 Vgs' Vi+(Vo-Vs) X 1075/1600 Ras 25.0
56H 0 1 0 1 0 1 1 0 Vs’ V3+(Vo-Vs) x 1050/1600 Regs 25.0
57H 0 1 0 1 0 1 1 1 o Vi+(Vo-V3) X 1025/1600 Rer 25.0
58H 0 1 0 1 1 0 0 0 Vs’ V3+(Vo-Vs) x 1000/1600 Rasg 25.0
59H 0 1 0 1 1 0 0 1 " Va+(Vo-Vs) x 975/1600 Ry 25.0
5AH 0 1 0 1 1 0 1 0 Vgo' V3+(Vo-V3) X 950/1600 Rgo 25.0
5BH 0 1 0 1 1 0 1 1 Vg1’ V3+(Vo-Vs) x 925/1600 Rt 25.0
5CH 0 1 0 1 1 1 0 0 2 V3+(Vo-Vs) x 900/1600 Rgz 25.0
5DH 0 1 0 1 1 1 0 1 \ Vi+(Vo-V3) x 875/1600 Ros 25.0
5EH 0 1 0 1 1 1 1 0 N V3+(Vo-Vs) x 850/1600 R4 25.0
5FH 0 1 0 1 1 1 1 1 Vs’ Vi+(Vo-V3) X 825/1600 Rgs 25.0
60H 0 1 1 0 0 0 0 0 \ Va+(V2-V3) X 800/1600 Ros 25.0
61H 0 1 1 0 0 0 0 1 Vo7’ V3+(Vo-Vs) x 775/1600 Ror 25.0
62H 0 1 1 0 0 0 1 0 Vg’ Va+(Vo-Vs) x 750/1600 Rog 25.0
63H 0 1 1 0 0 0 1 1 Vgo' V3+(Vo-Vs) x 725/1600 Rgg 25.0
64H 0 1 1 0 0 1 0 0 Vioo Vi+(Vo-Vs) x 700/1600 Rioo 25.0
65H 0 1 1 0 0 1 0 1 Vio1 Vi+(Vo-V3) X 675/1600 Rio1 25.0
66H 0 1 1 0 0 1 1 0 Vi | Va+(Vo-Vs) x 650/1600 Rioz 25.0
67H 0 1 1 0 0 1 1 1 Vios Vi+(Vo-Vs) X 625/1600 Rios 25.0
68H 0 1 1 0 1 0 0 0 Viosa | Vat+(Ve-Vs) x 600/1600 Rio4 25.0
69H 0 1 1 0 1 0 0 1 Vios' | Va+(Vo-Vs) x 575/1600 Rios 25.0
6AH 0 1 1 0 1 0 1 0 Vios V3+(V2-Vs) X 550/1600 Rios 25.0
6BH 0 1 1 0 1 0 1 1 Vior | Va+(Vo-Vs) x 525/1600 Rio7 25.0
6CH 0 1 1 0 1 1 0 0 Vies | Va+(Vo-Vs) x 500/1600 Rios 25.0
6DH 0 1 1 0 1 1 0 1 Vige | Va+(Vo-Vs) x 475/1600 Rioe 25.0
6EH 0 1 1 0 1 1 1 0 Vig | Va+(Vo-Vs) x 450/1600 Ri10 25.0
6FH 0 1 1 0 1 1 1 1 Vi | Va+(Ve-Vs) x 425/1600 Ri11 25.0
70H 0 1 1 1 0 0 0 0 Vig | Va+(Ve-Vs) x 400/1600 Ri12 25.0
71H 0 1 1 1 0 0 0 1 Vg | Va+(Ve-Vs) x 375/1600 Ri13 25.0
72H 0 1 1 1 0 0 1 0 Vid | Va+(Vo-Vs) x 350/1600 Ri14 25.0
73H 0 1 1 1 0 0 1 1 Viis | Va+(Vo-Vs) x 325/1600 Ri1s 25.0
74H 0 1 1 1 0 1 0 0 Vig | Vat+(Vo-Vs) x 300/1600 Ris 25.0
75H 0 1 1 1 0 1 0 1 Viz | Va+(Vo-Vs) x 275/1600 Ri1z 25.0
76H 0 1 1 1 0 1 1 0 Vig | Va+(V-Vs) x 250/1600 Ri1g 25.0
77H 0 1 1 1 0 1 1 1 Vg | Va+(Vo-Vs) x 225/1600 Ri1g 25.0
78H 0 1 1 1 1 0 0 0 Vizo' | Va+(Vo-Vs) x 200/1600 Ri20 25.0
79H 0 1 1 1 1 0 0 1 Vg | Va+(Ve-Vs) X 175/1600 Ri21 25.0
7AH 0 1 1 1 1 0 1 0 Vigo | Va+(Vo-Vs) x 150/1600 Ri2 25.0
7BH 0 1 1 1 1 0 1 1 Vigs' | Va+(Vo-Vs) x 125/1600 Ri23 25.0
7CH 0 1 1 1 1 1 0 0 Vigd | Va+(Vo-Vs) x 100/1600 Ri24 25.0
7DH 0 1 1 1 1 1 0 1 Vigs' | Va+(Vo-Vs) x 75/1600 Rizs 25.0
7EH 0 1 1 1 1 1 1 0 Vige' | Va+(Vo-Vs) x 50/1600 Ri26 25.0
7FH 0 1 1 1 1 1 1 1 Vg7 | Vat+(Vo-Vs) x 25/1600 Ri27 25.0

Vppz2— 0.1V>Vy>V,> Vo>V3>V,>Vis>Ve>V,>0.5Vpp, , POL1/2=L
Caution : There is no connection between V7 and Vg in the chip.
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EUREKA

EK /7411

Vo Vo
R4
V4
R>
V2
Rs
Vs
R4

Relationship between Input Data and Output Voltage (3/4)

Data Dx7 | Dxe | Dxs | Dxa | Dxs | Dxa | Dxi Dxo Output Voltage Rn [Q]
80H 1 0 0 0 0 0 0 0 Vg’ Vs Ri2s 25.0
81H 1 0 0 0 0 0 0 1 Vige' | Vat(Vs-V4) x | 1875.0/1900.0 Ri29 25.0
82H 1 0 0 0 0 0 1 0 Vizo | Va+(Vs-V4) x | 1850.0/1900.0 Riso 25.0
83H 1 0 0 0 0 0 1 1 Viz: | Va+(Vs-Vy) x | 1825.0/1900.0 Ris1 25.0
84H 1 0 0 0 0 1 0 0 Vi | Va+(Vs-V4) x | 1800.0/1900.0 Ri32 25.0
85H 1 0 0 0 0 1 0 1 Viss | Va+(Vs-Vy) x | 1775.0/1900.0 Riss 25.0
86H 1 0 0 0 0 1 1 0 Viza | Vat(Vs-V4) x | 1750.0/1900.0 Riz4 25.0
87H 1 0 0 0 0 1 1 1 Vizs | Vat(Vs-Va) x | 1725.0/1900.0 Riss 25.0
88H 1 0 0 0 1 0 0 0 Vize | Vat(Vs-Vy) x | 1700.0/1900.0 Riss 25.0
89H 1 0 0 0 1 0 0 1 Vi | Vat(Vs-Va) x | 1675.0/1900.0 Riar 25.0
8AH 1 0 0 0 1 0 1 0 Vizg | Vat(Vs-Vi) x | 1650.0/1900.0 Risg 25.0
8BH 1 0 0 0 1 0 1 1 Vise' | Va+(Va-Vy) x | 1625.0/1900.0 Risg 25.0
8CH 1 0 0 0 1 1 0 0 Vo' | Va+(Va-Vy) x | 1600.0/1900.0 R0 25.0
8DH 1 0 0 0 1 1 0 1 Viar | Va+(Vs-Vy) x | 1575.0/1900.0 Ria1 25.0
8EH 1 0 0 0 1 1 1 0 Vg | Va+(Vs-Vy) x | 1550.0/1900.0 Ris2 25.0
8FH 1 0 0 0 1 1 1 1 Vias | Vat(Vs-Vy) x | 1525.0/1900.0 Ris3 25.0
90H 1 0 0 1 0 0 0 0 Vias | Va+(Vs-V4) x | 1500.0/1900.0 R4 25.0
91H 1 0 0 1 0 0 0 1 Vias | Vat(Vs-V4) x | 1475.0/1900.0 Riss 25.0
92H 1 0 0 1 0 0 1 0 Viss | Vat(Vs-Va) x | 1450.0/1900.0 Ri46 25.0
93H 1 0 0 1 0 0 1 1 Viar | Va+(Vs-Vy) x | 1425.0/1900.0 Ria7 25.0
94H 1 0 0 1 0 1 0 0 Viag' | Vat+(Vs-Vs) x | 1400.0/1900.0 Ri4s 25.0
95H 1 0 0 1 0 1 0 1 Viso | Vat(Vs-Va) x | 1375.0/1900.0 Ri49 25.0
96H 1 0 0 1 0 1 1 0 Viso | Va+(Vs-Vy) x | 1350.0/1900.0 Riso 25.0
97H 1 0 0 1 0 1 1 1 Vis: | Vat(Vs-Va) x | 1325.0/1900.0 Ris1 25.0
98H 1 0 0 1 1 0 0 0 Visy | Va+(Vs-Vs) x | 1300.0/1900.0 Ris» 27.5
99H 1 0 0 1 1 0 0 1 Viss | Va+(Va-Vy) x | 1272.5/1900.0 Ris3 27.5
9AH 1 0 0 1 1 0 1 0 Visa | Vat(Vs-Va) x | 1245.0/1900.0 Ris4 27.5
9BH 1 0 0 1 1 0 1 1 Viss | Vat(Vs-Va) x | 1217.5/1900.0 Riss 27.5
9CH 1 0 0 1 1 1 0 0 Vise | Va*(Vs-Vy) x | 1190.0/1900.0 Rise 27.5
9DH 1 0 0 1 1 1 0 1 Vis? | Vat(Vs-Va) x | 1162.5/1900.0 Ris7 27.5
9EH 1 0 0 1 1 1 1 0 Viss | Vat(Vs-Vy) x | 1135.0/1900.0 Riss 27.5
9FH 1 0 0 1 1 1 1 1 Vise' | Vat(Vs-V4) x | 1107.5/1900.0 Risg 27.5
AOH 1 0 1 0 0 0 0 0 Vieo | Va+(Va-Vy) x | 1080.0/1900.0 Rieo 30.0
A1H 1 0 1 0 0 0 0 1 Vier | Va+(Vs-Vy) x | 1050.0/1900.0 Rie1 30.0
A2H 1 0 1 0 0 0 1 0 Vie2 | Va+(Va-Vy) x | 1020.0/1900.0 Rie2 30.0
A3H 1 0 1 0 0 0 1 1 Vies | Vat(Vs-Vy) X 990.0/1900.0 Ris3 30.0
A4H 1 0 1 0 0 1 0 0 Vies | Vat(Va-Vy) X 960.0/1900.0 Rie4 30.0
A5H 1 0 1 0 0 1 0 1 Vies | Va+(Va-Vu) X 930.0/1900.0 Ries 30.0
AGH 1 0 1 0 0 1 1 0 Vies | Vat(Vs-Vi) x 900.0/1900.0 Ries 30.0
ATH 1 0 1 0 0 1 1 1 Vier | Vat(Va-Vy) X 870.0/1900.0 Riez 30.0
A8H 1 0 1 0 1 0 0 0 Vigs | Vat(Vs-Vi) X 840.0/1900.0 Ries 32.5
A9H 1 0 1 0 1 0 0 1 Vigs | Vat(Vs-Vy) x 807.5/1900.0 Riee 32.5
AAH 1 0 1 0 1 0 1 0 Vizo | Vat(Vs-Vy) X 775.0/1900.0 Ri70 32.5
ABH 1 0 1 0 1 0 1 1 Vizd | Vat(Vs-Va) x 742.5/1900.0 Ri74 32.5
ACH 1 0 1 0 1 1 0 0 Viro | Vat(Vs-Vy) x 710.0/1900.0 Rizz 32.5
ADH 1 0 1 0 1 1 0 1 Vizs | Va+(Va-Vy) X 677.5/1900.0 Riz3 32.5
AEH 1 0 1 0 1 1 1 0 Viza | Vat(Vs-Va) X 645.0/1900.0 Ri74 32.5
AFH 1 0 1 0 1 1 1 1 Vizs | Vat(Vs-Vy) x 612.5/1900.0 Rizs 32.5
BOH 1 0 1 1 0 0 0 0 Vize | Va+(Va-V4) X 580.0/1900.0 Ri76 35.0
B1H 1 0 1 1 0 0 0 1 Vir7 | Vat(Vs-Va) X 545.0/1900.0 Riz77 35.0
B2H 1 0 1 1 0 0 1 0 Vizg | Va+(Vs-Vy) X 510.0/1900.0 Ri7s 35.0
B3H 1 0 1 1 0 0 1 1 Vizg' | Vat(V3-Vy) X 475.0/1900.0 Ri7e 35.0
B4H 1 0 1 1 0 1 0 0 Vigo | Vat(Vs-Vy) x 440.0/1900.0 Riso 35.0
B5H 1 0 1 1 0 1 0 1 Vi | Vat(Vs-Vy) X 405.0/1900.0 Rig1 35.0
B6H 1 0 1 1 0 1 1 0 Vigo | Vat(Vs-Vy) X 370.0/1900.0 Ris2 35.0
B7H 1 0 1 1 0 1 1 1 Vigs | Vat(Vs-Vy) X 335.0/1900.0 Riss 35.0
B8H 1 0 1 1 1 0 0 0 Vigs | Vat(Va-Vy) X 300.0/1900.0 Ris4 37.5
B9H 1 0 1 1 1 0 0 1 Vigs | Vat(Vs-Vi) X 262.5/1900.0 Riss 37.5
BAH 1 0 1 1 1 0 1 0 Vigs | Vat(Vs-Vy) x 225.0/1900.0 Riss 37.5
BBH 1 0 1 1 1 0 1 1 Vigr | Va+(Va-Vy) X 187.5/1900.0 Risz 37.5
BCH 1 0 1 1 1 1 0 0 Vigs | Vat(Vs-Vi) X 150.0/1900.0 Riss 37.5
BDH 1 0 1 1 1 1 0 1 Vige | Vat(Vs-Vy) x 112.5/1900.0 Risg 37.5
BEH 1 0 1 1 1 1 1 0 Vigo | Vat(Vs-Vi) X 75.0/1900.0 Ri1go 37.5
BFH 1 0 1 1 1 1 1 1 Vg | Vat(Vs-Vi) x 37.5/1900.0 Ri91 37.5

Vppz— 0.1V>Vy >V> V,>V3>V,>Ve>Ve>V;>0.5Vpp, , POL1/2=L
Caution : There is no connection between V; and Vg in the chip.
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EUREKA EK 7411

Relationship between Input Data and Output Voltage (4/4)

Data Dx7 Dxs Dxs Dxa Dxs Dxz Dxs Dxo Output Voltage Rn [Q]

Vo Vo COH 1 1 0 0 0 0 0 0 Vigo' Vy Rig2 42.5
R C1H 1 1 0 0 0 0 0 1 Vigs | Vs+(Vs-Vs) x | 1557.5/1600.0 Rig3 42.5
1 v C2H 1 1 0 0 0 0 1 0 Vigs | Vs+(Va-Vs) x | 1515.0/1600.0 Rigs 42.5

! C3H 1 1 0 0 0 0 1 1 Vies | Vs+(V4-Vs) x | 1472.5/1600.0 Rigs 42.5

R, C4H 1 1 0 0 0 1 0 0 Vigs | Vs+(Vs-Vs) x | 1430.0/1600.0 Rigs 42.5
Va C5H 1 1 0 0 0 1 0 1 Vig7 | Vs+(Va-Vs) x | 1387.5/1600.0 Rig7 42.5

Rs CeH 1 1 0 0 0 1 1 0 Vigs | Vs+(Vs-Vs) x | 1345.0/1600.0 Rios 42.5
Vs C7H 1 1 0 0 0 1 1 1 Vige | Vs+(Vs-Vs) x | 1302.5/1600.0 Rigg 42.5

Rs C8H 1 1 0 0 1 0 0 0 Voo | Vs+(Vs-Vs) x | 1260.0/1600.0 Rzoo 47.5
! C9H 1 1 0 0 1 0 0 1 Voo’ | Vs+(V4-Vs) x | 1212.5/1600.0 Roo1 47.5

! CAH 1 1 0 0 1 0 1 0 Voo | Vs+(Va-Vs) x | 1165.0/1600.0 Rao2 47.5

! CBH 1 1 0 0 1 0 1 1 Vaos | Vs+(Va-Vs) x | 1117.5/1600.0 Rao3 47.5

! CCH 1 1 0 0 1 1 0 0 Vaos' | Vs+(V4-Vs) x | 1070.0/1600.0 Roo4 47.5

! CDH 1 1 0 0 1 1 0 1 Vaos | Vs+(Va-Vs) x | 1022.5/1600.0 Raos 47.5

Rso ; CEH 1 1 0 0 1 1 1 0 Vaos | Vs+(Vs-Vs) X 975.0/1600.0 Roos 47.5
Vas CFH 1 1 0 0 1 1 1 1 Voor” | Vs+(Va-Vs) x 927.5/1600.0 Roor 47.5

Ra+ DOH 1 1 0 1 0 0 0 0 Vaos' | Vs+(Va-Vs) X 880.0/1600.0 Raos 52.5
V4 Vs D1H 1 1 0 1 0 0 0 1 Voo | Vs+(V4-Vs) X 827.5/1600.0 Raoe 52.5
Ra2 D2H 1 1 0 1 0 0 1 0 Va1’ | Vs+(Va-Vs) X 775.0/1600.0 Ra1o 52.5
Vi3 D3H 1 1 0 1 0 0 1 1 Voir' | Vs+(Va-Vs) X 722.5/1600.0 Ra11 52.5

Ra3 D4H 1 1 0 1 0 1 0 0 Vo1 | Vs+(Va-Vs) X 670.0/1600.0 Ra12 52.5
] D5H 1 1 0 1 0 1 0 1 Vo3 | Vs+(Va-Vs) X 617.5/1600.0 Ro13 52.5

i D6H 1 1 0 1 0 1 1 0 Vo1 | Vs+(Va-Vs) X 565.0/1600.0 Ro14 52.5

i D7H 1 1 0 1 0 1 1 1 Va5 | Vs+(V4-Vs) X 512.5/1600.0 Ro1s 52.5

! D8H 1 1 0 1 1 0 0 0 Vo1 | Vs+(Va-Vs) X 460.0/1600.0 Ro1s 57.5

! D9H 1 1 0 1 1 0 0 1 Vo1 | Vs+(Va-Vs) X 402.5/1600.0 Rai7 57.5

! DAH 1 1 0 1 1 0 1 0 Vaig' | Vs+(Vs-Vs) X 345.0/1600.0 Ro1s 57.5

1 DBH 1 1 0 1 1 0 1 1 Vo1 | Vs+(Vs-Vs) X 287.5/1600.0 Ra19 57.5

| DCH 1 1 0 1 1 1 0 0 Voo | Vs+(Va-Vs) X 230.0/1600.0 Ra20 57.5

| DDH 1 1 0 1 1 1 0 1 Vaoi' | Vs+(V4-Vs) X 172.5/1600.0 Ra21 57.5

i DEH 1 1 0 1 1 1 1 0 Voo | Vs+(Va-Vs) X 115.0/1600.0 Ra2 57.5

! DFH 1 1 0 1 1 1 1 1 Vaos' | Vs+(V4-Vs) X 57.5/1600.0 Ra23 57.5

! EOH 1 1 1 0 0 0 0 0 Voo’ Vs Ro24 57.5

! E1H 1 1 1 0 0 0 0 1 Vaos' | Ve+(Vs-Ve) x | 4630.0/4687.5 Ra2s 70.0

1 E2H 1 1 1 0 0 0 1 0 Vo | Ve+(Vs-Ve) x | 4560.0/4687.5 Ra26 70.0

H E3H 1 1 1 0 0 0 1 1 Voo | Ve+(Vs-Ve) X | 4490.0/4687.5 Rao7 70.0

E4H 1 1 1 0 0 1 0 0 Vs | Ve+(Vs-Ve) x | 4420.0/4687.5 Ro2g 82.5

Vazs E5H 1 1 1 0 0 1 0 1 Voo | Ve+(Vs-Ve) x | 4337.5/4687.5 Ra2e 82.5

E6H 1 1 1 0 0 1 1 0 Voo’ | Ve+(Vs-Ve) X | 4225.0/4687.5 Ro30 82.5

Voo E7H 1 1 1 0 0 1 1 1 Vosi' | Ve+(Vs-Ve) x | 4172.5/4687.5 Ro31 95.0

E8H 1 1 1 0 1 0 0 0 Vazp' | Ve+(Vs-Ve) x | 4077.5/4687.5 Rosz 95.0

Va5 E9H 1 1 1 0 1 0 0 1 Voss | Ve+(Vs-Ve) X | 3982.5/4687.5 Ross 95.0
EAH 1 1 1 0 1 0 1 0 Vaozs' | Ve+(Vs-Ve) x | 3887.5/4687.5 Roas 112.5
T EBH 1 1 1 0 1 0 1 1 Vass' | Ve+(Vs-Ve) x | 3775.0/4687.5 Ross 112.5
1 ECH 1 1 1 0 1 1 0 0 Vazs | Ve+(Vs-Ve) X | 3662.5/4687.5 Ross 112.5
| EDH 1 1 1 0 1 1 0 1 Va7 | Ve+(Vs-Ve) x | 3550.0/4687.5 Rasz 130.0
i EEH 1 1 1 0 1 1 1 0 Vass' | Ve+(Vs-Ve) x | 3420.0/4687.5 Ross 130.0
i EFH 1 1 1 0 1 1 1 1 Vaze' | Ve+(Vs-Ve) X | 3290.0/4687.5 Rosg 147.5
! FOH 1 1 1 1 0 0 0 0 Vaoso | Ve+(Vs-Ve) x | 3142.5/4687.5 Ra40 147.5
F1H 1 1 1 1 0 0 0 1 Vasi' | Ve+(Vs-Ve) x | 2995.0/4687.5 Ro41 165.0
Vosy F2H 1 1 1 1 0 0 1 0 Vo' | Ve+(Vs-Ve) X | 2830.0/4687.5 R4z 165.0
F3H 1 1 1 1 0 0 1 1 Vaoss | Ve+(Vs-Ve) X | 2665.0/4687.5 Ro43 182.5
Vass F4H 1 1 1 1 0 1 0 0 Voss' | Ve+(Vs-Ve) X | 2482.5/4687.5 Ro44 182.5
F5H 1 1 1 1 0 1 0 1 Vass | Ve+(Vs-Ve) x | 2300.0/4687.5 Ross 200.0
AV F6H 1 1 1 1 0 1 1 0 Vass | Ve+(Vs-Ve) x | 2100.0/4687.5 Ros6 200.0
F7H 1 1 1 1 0 1 1 1 Vos7 | Ve+(Vs-Ve) x | 1900.0/4687.5 Ro47 225.0
F8H 1 1 1 1 1 0 0 0 Vass' | Ve+(Vs-Ve) x | 1675.0/4687.5 Rosg 225.0
Vass FOH 1 1 1 1 1 0 0 1 Vase' | Ve+(Vs-Ve) x | 1450.0/4687.5 Ro49 250.0
FAH 1 1 1 1 1 0 1 0 Vaso' | Ve+(Vs-Ve) X | 1200.0/4687.5 Raso 250.0
FBH 1 1 1 1 1 0 1 1 Vasi' | Ve+(Vs-Ve) X 950.0/4687.5 Ros1 300.0
FCH 1 1 1 1 1 1 0 0 Vas' | Ve+(Vs-Ve) X 650.0/4687.5 Rosz 300.0
FDH 1 1 1 1 1 1 0 1 Vass | Ve+(Vs-Ve) X 350.0/4687.5 Ros3 350.0
FEH 1 1 1 1 1 1 1 0 Voss' Ve Ros4 350.0
FFH 1 1 1 1 1 1 1 1 Vass' \%2 TOTAL | 15002.5

Vpp2 — 0.1V>Vy >V> Vo>V3>V,>Vs>Ve>V7>0.5Vpp, , POL1/2=L
Caution : There is no connection between V7 and Vg in the chip.
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EUREKA

EK /7411

Relationship between Input Data and Output Voltage (1/4)

Data Dx7 Dxs Dxs Dxa Dxs Dxz Dxs Dxo Output Voltage Rn [Q]
00H 0 0 0 0 0 0 0 0 \ Vis R4 400.0
01H 0 0 0 0 0 0 0 1 V4" Vis+(Vag-Vis)x 400.0/3865 R, 362.5
02H 0 0 0 0 0 0 1 0 Vy” Vi5+(V1a-Vis)X 762.5/3865 R3 325.0
03H 0 0 0 0 0 0 1 1 Vs Vis+(Via-Vis)x 1087.5/3865 R4 287.5
04H 0 0 0 0 0 1 0 0 7 Vis+(Via-Vis)X 1375.0/3865 Rs 250.0
05H 0 0 0 0 0 1 0 1 Vs Vis+(V14-Vis)X 1625.0/3865 Rs 222.5
06H 0 0 0 0 0 1 1 0 Ve Vist(Via-Vis)X 1847.5/3865 R7 195.0
07H 0 0 0 0 0 1 1 1 V7" Vis+(Via-Vis)X 2042.5/3865 Rs 170.0
08H 0 0 0 0 1 0 0 0 Vg” Vis+(V14-Vis)X 2212.5/3865 Rs 145.0
09H 0 0 0 0 1 0 0 1 Vo Vist(Via-Vis)X 2357.5/3865 Ro 120.0
0AH 0 0 0 0 1 0 1 0 Vig” | Vist(Via-Vis)x 2477.5/3865 Rio 120.0
0BH 0 0 0 0 1 0 1 1 V11" | Vist(Vis-Vis)x 2597.5/3865 Ri1 120.0
OCH 0 0 0 0 1 1 0 0 Vi" | Vist(Vaa-Vis)x 2717.5/3865 Riz 95.0
ODH 0 0 0 0 1 1 0 1 Viz” | Vist(Via-Vis)x 2812.5/3865 Ri3 95.0
OEH 0 0 0 0 1 1 1 0 Vig" | Vist(Vaa-Vis)x 2907.5/3865 Ris 95.0
OFH 0 0 0 0 1 1 1 1 Vis” | Vist(Vaa-Vis)x 3002.5/3865 Ris 75.0
10H 0 0 0 1 0 0 0 0 Vig” | Vist(Vaa-Vis)x 3077.5/3865 Ris 75.0
11H 0 0 0 1 0 0 0 1 Vi7" | Vist(Vaa-Vis)x 3152.5/3865 Riz 75.0
12H 0 0 0 1 0 0 1 0 Vig” | Vist(Vaa-Vis)x 3227.5/3865 Rig 62.5
13H 0 0 0 1 0 0 1 1 Vig” | Vist(Vaa-Vis)x 3290.0/3865 Rig 62.5
14H 0 0 0 1 0 1 0 0 Vao" | Vist(VisVis)x 3352.5/3865 Rzo 62.5
15H 0 0 0 1 0 1 0 1 V1" | Vist(Via-Vis)x 3415.0/3865 R4 50.0
16H 0 0 0 1 0 1 1 0 V" | Vist(Vaa-Vis)x 3465.0/3865 Ra2 50.0
17H 0 0 0 1 0 1 1 1 Va3" | Vist(Vaa-Vis)x 3515.0/3865 Ras 50.0
18H 0 0 0 1 1 0 0 0 Vs | Vist(Via-Vis)x 3565.0/3865 Ro4 37.5
19H 0 0 0 1 1 0 0 1 Vos" | Vist(Vis-Vis)x 3602.5/3865 Rg2s 37.5
1AH 0 0 0 1 1 0 1 0 Vag" | Vist(Vag-Vis)x 3640.0/3865 Ras 37.5
1BH 0 0 0 1 1 0 1 1 Vor" | Vist(Vaa-Vis)x 3677.5/3865 Ra7 37.5
1CH 0 0 0 1 1 1 0 0 Vog" | Vist(Vis-Vis)x 3715.0/3865 R2s 37.5
1DH 0 0 0 1 1 1 0 1 Vao" | Vist(Vaa-Vis)x 3752.5/3865 Rao 37.5
1EH 0 0 0 1 1 1 1 0 Vag” | Vist(Via-Vis)x 3790.0/3865 Rao 37.5
1FH 0 0 0 1 1 1 1 1 Vai” | Vist(Vaa-Vis)x 3827.5/3865 R34 37.5
20H 0 0 1 0 0 0 0 0 Vsp” Vig Rz 35.0
21H 0 0 1 0 0 0 0 1 Vaz” | Via+(Vaz-Via)x 35.0/1000 Ras 35.0
22H 0 0 1 0 0 0 1 0 Vay" | Via+(Vaz-Via)x 70.0/1000 R4 35.0
23H 0 0 1 0 0 0 1 1 Vas” | Vig+(Vis-Via)x 105.0/1000 Rss 35.0
24H 0 0 1 0 0 1 0 0 Vag” | Viat(Vas-Via)x 140.0/1000 Ras 35.0
25H 0 0 1 0 0 1 0 1 Vi7" | Via+(Vaz-Via)x 175.0/1000 Rsr 35.0
26H 0 0 1 0 0 1 1 0 Vag” | Viat(Vis-Via)x 210.0/1000 Rag 35.0
27H 0 0 1 0 0 1 1 1 Vag” | Viat(Vas-Via)x 245.0/1000 Rag 35.0
28H 0 0 1 0 1 0 0 0 Vao" | Viat(Vaz-Via)x 280.0/1000 Rao 32.5
29H 0 0 1 0 1 0 0 1 Var" | Vagr(Vag-Vag)x 312.5/1000 R 32.5
2AH 0 0 1 0 1 0 1 0 V2" | Via+(Vaz-Via)x 345.0/1000 Riz 32.5
2BH 0 0 1 0 1 0 1 1 Viz" | Via+(Vaz-Via)x 377.5/1000 Ras 32.5
2CH 0 0 1 0 1 1 0 0 Vas” | Via+t(Vig-Via)x 410.0/1000 Rus 32.5
2DH 0 0 1 0 1 1 0 1 Vis" | Via+(Vaz-Via)x 442.5/1000 Rys 32.5
2EH 0 0 1 0 1 1 1 0 Vig" | Viat(Vaz-Vig)x 475.0/1000 Ras 325
2FH 0 0 1 0 1 1 1 1 Vi7" | Vit (Vag-Via)x 507.5/1000 Raz 32.5
30H 0 0 1 1 0 0 0 0 Vig” | Via+(Vaz-Via)x 540.0/1000 Rus 30.0
31H 0 0 1 1 0 0 0 1 Vig" | Viat(Vaz-Via)x 570.0/1000 Rag 30.0
32H 0 0 1 1 0 0 1 0 Vso” | Vig+(Vas-Via)x 600.0/1000 Rso 30.0
33H 0 0 1 1 0 0 1 1 Vsi” | Via+(Vaz-Via)x 630.0/1000 Rs1 30.0
34H 0 0 1 1 0 1 0 0 Vsp" | Viat(Vaz-Via)x 660.0/1000 Rs» 30.0
35H 0 0 1 1 0 1 0 1 Vsz” | Viat(Vas-Via)x 690.0/1000 Rss 30.0
36H 0 0 1 1 0 1 1 0 Vsi" | Viat(Vaz-Via)x 720.0/1000 Rs4 30.0
37H 0 0 1 1 0 1 1 1 Vss” | Viat(Vaz-Vigx 750.0/1000 Rss 30.0
38H 0 0 1 1 1 0 0 0 Vg | Vaat(Vas-Via)x 780.0/1000 Rss 27.5
39H 0 0 1 1 1 0 0 1 Vsr” | Via+(Vaz-Via)x 807.5/1000 Rs7 27.5
3AH 0 0 1 1 1 0 1 0 Vsg" | Viat(Vig-Via)X 835.0/1000 Rsg 275
3BH 0 0 1 1 1 0 1 1 Vso” | Via+(Vaz-Via)x 862.5/1000 Rsg 27.5
3CH 0 0 1 1 1 1 0 0 Veo" | Viat(Vaz-Via)x 890.0/1000 Reo 27.5
3DH 0 0 1 1 1 1 0 1 Ve1” | Via+(Vig-Via)x 917.5/1000 Re1 27.5
3EH 0 0 1 1 1 1 1 0 Ve2" | Via+(Vaz-Via)x 945.0/1000 Re2 27.5
3FH 0 0 1 1 1 1 1 1 Vo3 | Viat(Vig-Via)X 972.5/1000 Res 27.5

0.5Vpp2 >Vg >Vo> V10>V 11>V 12>V 13>V 14>V 15>Vsso + 0.1V, POL1/2=L
Caution : There is no connection between V7 and Vg in the chip.
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Relationship between Input Data and Output Voltage (2/4)

Data Dx7 Dxs Dxs Dxa Dxs Dxz Dx4 Dxo Output Voltage Rn [Q]
40H 0 1 0 0 0 0 0 0 Ves” Vis Re4 25.0
41H 0 1 0 0 0 0 0 1 Ves' | Vis+(Viz-Vaz)x 25/1600 Res 25.0
42H 0 1 0 0 0 0 1 0 Ves" | Vist(Via-Vis)x 50/1600 Rss 25.0
43H 0 1 0 0 0 0 1 1 Ver" | Vigt(Vaa-Via)x 75/1600 Rez 25.0
44H 0 1 0 0 0 1 0 0 Ves' | Vig+(Viz-Viz)x 100/1600 Res 25.0
45H 0 1 0 0 0 1 0 1 Veo" | Viat(Vi-Viz)x 125/1600 Reg 25.0
46H 0 1 0 0 0 1 1 0 V70" | Vag+(Vaz-Via)x 150/1600 Rzo 25.0
47H 0 1 0 0 0 1 1 1 V71" | Vig#(Vaz-Vag)x 175/1600 Rz 25.0
48H 0 1 0 0 1 0 0 0 V72" | Vag#(Va-Vag)x 200/1600 Rz 25.0
49H 0 1 0 0 1 0 0 1 V73" | Vig#(Vag-Via)x 225/1600 Ris 25.0
4AH 0 1 0 0 1 0 1 0 V74" | Vig#(Vaz-Vag)x 250/1600 R74 25.0
4BH 0 1 0 0 1 0 1 1 V75" | Via#(Va-Vig)x 275/1600 Rys 25.0
4CH 0 1 0 0 1 1 0 0 Vze” | Vigt(Vaz-Via)x 300/1600 R7e 25.0
4DH 0 1 0 0 1 1 0 1 V77" | Vig#(Vaz-Vag)x 325/1600 Rz 25.0
4EH 0 1 0 0 1 1 1 0 Vzg” | Viag+(Vaz-Via)x 350/1600 Rzs 25.0
4FH 0 1 0 0 1 1 1 1 V79" | Vig#(Vaz-Via)x 375/1600 R7g 25.0
50H 0 1 0 1 0 0 0 0 Vgo” | Vizt(Vi-Vis)x 400/1600 Rso 25.0
51H 0 1 0 1 0 0 0 1 Vei” | Viag+(Vaz-Via)x 425/1600 Ra1 25.0
52H 0 1 0 1 0 0 1 0 Veo" | Viagt(Vaz-Via)x 450/1600 Raz 25.0
53H 0 1 0 1 0 0 1 1 Vgz” | Vist(Viz-Vis)x 475/1600 Rss 25.0
54H 0 1 0 1 0 1 0 0 Ves” | Vigt(Vip-Via)x 500/1600 R4 25.0
55H 0 1 0 1 0 1 0 1 Vgs" | Vig+(Vaz-Vaz)x 525/1600 Rags 25.0
56H 0 1 0 1 0 1 1 0 Vegs” | Vizt(Via-Vis)x 550/1600 Rss 25.0
57H 0 1 0 1 0 1 1 1 Ver" | Vig+(Vag-Via)x 575/1600 Rgr 25.0
58H 0 1 0 1 1 0 0 0 Vgg" | Vis+(Viz-Vaz)x 600/1600 Rgs 25.0
59H 0 1 0 1 1 0 0 1 Vag" | Via#(Vi-Viz)x 625/1600 Rsg 25.0
5AH 0 1 0 1 1 0 1 0 Voo | Viaag+(Vaz-Via)x 650/1600 Rao 25.0
5BH 0 1 0 1 1 0 1 1 V1" | Vazt(Vi-Vis)x 675/1600 Ro1 25.0
5CH 0 1 0 1 1 1 0 0 Voo" | Via#(Vaa-Vig)x 700/1600 Rgy 25.0
5DH 0 1 0 1 1 1 0 1 Vos” | Vigt(Vaz-Via)x 725/1600 Ros 25.0
5EH 0 1 0 1 1 1 1 0 Vos" | Vig+(Vaz-Vig)x 750/1600 Ro4 25.0
5FH 0 1 0 1 1 1 1 1 Vos” | Via+(Vaz-Via)x 775/1600 Rgs 25.0
60H 0 1 1 0 0 0 0 0 Voe" | Vigt(Vaz-Via)x 800/1600 Ros 25.0
61H 0 1 1 0 0 0 0 1 Vo7 | Vizt(Viz-Vis)x 825/1600 Ror 25.0
62H 0 1 1 0 0 0 1 0 Vog” | Viag+(Via-Via)x 850/1600 Rgg 25.0
63H 0 1 1 0 0 0 1 1 Vgo" | Vig+(Vaz-Viz)x 875/1600 Rgg 25.0
64H 0 1 1 0 0 1 0 0 Vigo” | Vast(Vi-Vig)x 900/1600 Rioo 25.0
65H 0 1 1 0 0 1 0 1 Vior” | Via+(Vaa-Via)x 925/1600 Rio1 25.0
66H 0 1 1 0 0 1 1 0 Vig2" | Vist(Vi-Vis)x 950/1600 Rio2 25.0
67H 0 1 1 0 0 1 1 1 V103" | Vas+(Via-Vag)x 975/1600 Rios 25.0
68H 0 1 1 0 1 0 0 0 Vioa” | Via+(Vaz-Via)x 1000/1600 Rios 25.0
69H 0 1 1 0 1 0 0 1 Vios" | Vist(Vi-Vis)x 1025/1600 Rios 25.0
6AH 0 1 1 0 1 0 1 0 Vige” | Vizt(Via-Via)x 1050/1600 Rigs 25.0
6BH 0 1 1 0 1 0 1 1 Vior” | Vigt(Vag-Via)x 1075/1600 Rio7 25.0
6CH 0 1 1 0 1 1 0 0 Vio0s Viag+(Viz-Viz)x 1100/1600 Riog 25.0
6DH 0 1 1 0 1 1 0 1 Vioe” | Vast(Vaz-Viz)x 1125/1600 Riog 25.0
6EH 0 1 1 0 1 1 1 0 V110" | Vist(Vi-Vis)x 1150/1600 Ri1o 25.0
6FH 0 1 1 0 1 1 1 1 Vi1" | Vig#(Vaz-Vig)x 1175/1600 Ri11 25.0
70H 0 1 1 1 0 0 0 0 V112" | Vas#(Vaa-Vag)x 1200/1600 Ri1z 25.0
71H 0 1 1 1 0 0 0 1 V113" | Vist(Vi-Vis)x 1225/1600 Ri1s 25.0
72H 0 1 1 1 0 0 1 0 Vi1a” | Vaz+(Via-Vaa)x 1250/1600 Ri14 25.0
73H 0 1 1 1 0 0 1 1 Vits” | Viag+(Vaz-Via)x 1275/1600 Ri1s 25.0
74H 0 1 1 1 0 1 0 0 Vite” | Vast(Vi-Via)x 1300/1600 Ri1e 25.0
75H 0 1 1 1 0 1 0 1 V17" | Vag+(Vi-Vag)x 1325/1600 Ri17 25.0
76H 0 1 1 1 0 1 1 0 Viig” | Vast(Va-Vag)x 1350/1600 Ri1g 25.0
77H 0 1 1 1 0 1 1 1 Vi1g" | Vit (Vi-Vis)x 1375/1600 Ri1g 25.0
78H 0 1 1 1 1 0 0 0 Vizo” | Vast(Vip-Vag)x 1400/1600 Riz0 25.0
79H 0 1 1 1 1 0 0 1 Viz1” | Via#(Vag-Via)x 1425/1600 Riz1 25.0
7AH 0 1 1 1 1 0 1 0 Vig2" | Vig+(Via-Vig)x 1450/1600 Ri22 25.0
7BH 0 1 1 1 1 0 1 1 Vigs" | Vas#(Va-Vag)x 1475/1600 Rizs 25.0
7CH 0 1 1 1 1 1 0 0 Viga” | Vigt(Vag-Via)x 1500/1600 Rigs 25.0
7DH 0 1 1 1 1 1 0 1 Vigs” | Vig#(Vaz-Vig)x 1525/1600 Rizs 25.0
7EH 0 1 1 1 1 1 1 0 Vige” | Via+(Vaz-Via)x 1550/1600 Rizs 25.0
7FH 0 1 1 1 1 1 1 1 Vig7" | Vigt(Vi-Via)X 1575/1600 Riz7 25.0

0.5Vpp2 >V >Vg> Vo>V 1>V 12>V 3>V 4>V 5>Vssr + 0.1V, POL1/2=L
Caution : There is no connection between V; and Vg in the chip.
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Relationship between Input Data and Output Voltage (3/4)

Data Dy Dxs Dxs Dxa Dxs Dxz Dxs Dxo Output Voltage Rn [Q]
80H 1 0 0 0 0 0 0 0 Vigg” Vip Rizs 25.0
81H 1 0 0 0 0 0 0 1 Vizo” | Vig#(Vis-Vig)x 25.0/1900.0 Ri2g 25.0
82H 1 0 0 0 0 0 1 0 Vigo” | Via+(Vis-Vig)x 50.0/1900.0 Riso 25.0
83H 1 0 0 0 0 0 1 1 Viz1” | Vit(Vis-Vig)x 75.0/1900.0 Ria1 25.0
84H 1 0 0 0 0 1 0 0 Viz2” | Vizt(Vis-Vig)x 100.0/1900.0 Ria2 25.0
85H 1 0 0 0 0 1 0 1 Visz” | Vag+(Vas-Vig)x 125.0/1900.0 Rizs 25.0
86H 1 0 0 0 0 1 1 0 Vizg” | Vit (Vis-Vig)x 150.0/1900.0 Rias 25.0
87H 1 0 0 0 0 1 1 1 Vigs' | Viz+(Vis-Vi)x 175.0/1900.0 Riss 25.0
88H 1 0 0 0 1 0 0 0 Vizs” | Vit(Vis-Vig)x 200.0/1900.0 Rizs 25.0
89H 1 0 0 0 1 0 0 1 Visr” | Vat(Vis-Vig)x 225.0/1900.0 Riaz 25.0
8AH 1 0 0 0 1 0 1 0 Vigg” | Viat(Vis-Vig)x 250.0/1900.0 Riss 25.0
8BH 1 0 0 0 1 0 1 1 Visg” | Vig+(Vas-Vig)x 275.0/1900.0 Risg 25.0
8CH 1 0 0 0 1 1 0 0 Viao” | Vat(Vas-Vig)x 300.0/1900.0 Ria0 25.0
8DH 1 0 0 0 1 1 0 1 Vig1" | Vi (Vir-Vaz)x 325.0/1900.0 Ris1 25.0
8EH 1 0 0 0 1 1 1 0 Via2” | Vist(Vis-Vig)x 350.0/1900.0 Ris 25.0
8FH 1 0 0 0 1 1 1 1 V43 Vig+(Va1-Vag)x 375.0/1900.0 Rias 25.0
90H 1 0 0 1 0 0 0 0 Vias” | Vaz+(Vas-Vig)x 400.0/1900.0 Ris4 25.0
91H 1 0 0 1 0 0 0 1 Vigs” | Vis+(Vas-Vig)x 425.0/1900.0 Riss 25.0
92H 1 0 0 1 0 0 1 0 Vigs” | Viot(Vas-Vig)x 450.0/1900.0 Rise 25.0
93H 1 0 0 1 0 0 1 1 Viaz” | Vaz(Vas-Vig)x 475.0/1900.0 Risz 25.0
94H 1 0 0 1 0 1 0 0 Viag” | Vit(Vas-Vig)x 500.0/1900.0 Riss 25.0
95H 1 0 0 1 0 1 0 1 Viag Vig+(Vi1-Vigx 525.0/1900.0 Riag 25.0
96H 1 0 0 1 0 1 1 0 Viso” | Via+(Vis-Vig)x 550.0/1900.0 Riso 25.0
97H 1 0 0 1 0 1 1 1 Vis1 Vig+(Va1-Vag)x 575.0/1900.0 Ris1 25.0
98H 1 0 0 1 1 0 0 0 Vis2 Vig+(Va1-Vag)X 600.0/1900.0 Ris 27.5
99H 1 0 0 1 1 0 0 1 Visg” | Vag+(Vas-Vig)x 627.5/1900.0 Riss 27.5
9AH 1 0 0 1 1 0 1 0 V54 Vig+(Va1-Vag)x 655.0/1900.0 Risa 27.5
9BH 1 0 0 1 1 0 1 1 Viss” | Viar(Vi-Vig)x 682.5/1900.0 Riss 27.5
9CH 1 0 0 1 1 1 0 0 Viss” | Vit(Vis-Vig)x 710.0/1900.0 Riss 27.5
9DH 1 0 0 1 1 1 0 1 V57 Vig+(Va1-Vag)X 737.5/1900.0 Ris7 27.5
9EH 1 0 0 1 1 1 1 0 Visg Vig+(Vi1-Vig)x 765.0/1900.0 Risg 275
9FH 1 0 0 1 1 1 1 1 Visg” | Vagt(Vis-Vig)x 792.5/1900.0 Risg 27.5
AQH 1 0 1 0 0 0 0 0 Vieo” | Viot(Vas-Vig)x 820.0/1900.0 Rieo 30.0
A1H 1 0 1 0 0 0 0 1 Vigr” | Va+(Vas-Vig)x 850.0/1900.0 Ris1 30.0
A2H 1 0 1 0 0 0 1 0 Vie2” | Vist(Vis-Vig)x 880.0/1900.0 Rieo 30.0
A3H 1 0 1 0 0 0 1 1 Vies" | Vi+(Vi-Via)x 910.0/1900.0 Ries 30.0
A4H 1 0 1 0 0 1 0 0 Vies” | Viar(Vir-Vig)x 940.0/1900.0 Ris4 30.0
A5H 1 0 1 0 0 1 0 1 Vies” | Vi+(Vis-Vig)x 970.0/1900.0 Ries 30.0
ABH 1 0 1 0 0 1 1 0 Vigs' | Vizt(Vis-Vi)x 1000.0/1900.0 Ries 30.0
ATH 1 0 1 0 0 1 1 1 Vigr” | Via+(Vis-Vig)x 1030.0/1900.0 Rie7 30.0
A8H 1 0 1 0 1 0 0 0 Vieg” | Viot(Vis-Vig)x 1060.0/1900.0 Ries 32.5
A9H 1 0 1 0 1 0 0 1 Vigg” | Viz+(Vis-Vi)x 1092.5/1900.0 Risg 32.5
AAH 1 0 1 0 1 0 1 0 Vizg” | Va+(Vas-Vig)x 1125.0/1900.0 Rizno 32.5
ABH 1 0 1 0 1 0 1 1 Vizt” | Vat(Vas-Vig)x 1157.5/1900.0 Riz 32.5
ACH 1 0 1 0 1 1 0 0 V72" | Vaat(Vis-Vig)x 1190.0/1900.0 Ri72 32.5
ADH 1 0 1 0 1 1 0 1 Vizg” | Vagt(Vas-Vig)x 1222.5/1900.0 Riz3 32.5
AEH 1 0 1 0 1 1 1 0 Vizs" | Vit (Vi-Vi2)x 1255.0/1900.0 Riza 325
AFH 1 0 1 0 1 1 1 1 Vizs” | Via+(Vis-Vig)x 1287.5/1900.0 Ri7s 32.5
BOH 1 0 1 1 0 0 0 0 Vize” | Vat(Vas-Vig)x 1320.0/1900.0 Ri76 35.0
B1H 1 0 1 1 0 0 0 1 Vizrz” | Vat(Vas-Vag)x 1355.0/1900.0 Rizz 35.0
B2H 1 0 1 1 0 0 1 0 Vizg” | Vaa+(Vis-Vig)x 1390.0/1900.0 Rizg 35.0
B3H 1 0 1 1 0 0 1 1 Vizg” | Va+(Vis-Vig)x 1425.0/1900.0 Rizo 35.0
B4H 1 0 1 1 0 1 0 0 Vigo” | Vao+(Vas-Vig)x 1460.0/1900.0 Rigo 35.0
B5H 1 0 1 1 0 1 0 1 Vigt” | Via+(Vis-Vig)x 1495.0/1900.0 Ris1 35.0
B6H 1 0 1 1 0 1 1 0 Vig2” | Vagt(Vas-Vig)x 1530.0/1900.0 Rigo 35.0
B7H 1 0 1 1 0 1 1 1 Vigs” | Vizt(Vis-Vi)x 1565.0/1900.0 Rigs 35.0
B8H 1 0 1 1 1 0 0 0 Viga” | Viar(Vi-Vig)x 1600.0/1900.0 Rigs 37.5
B9H 1 0 1 1 1 0 0 1 Vigs” | Viat(Vis-Vig)x 1637.5/1900.0 Rigs 37.5
BAH 1 0 1 1 1 0 1 0 Vigs' | Viz+(Vis-Vi)x 1675.0/1900.0 Rigs 37.5
BBH 1 0 1 1 1 0 1 1 Vigr” | Vag+(Vas-Vig)x 1712.5/1900.0 Rig7 37.5
BCH 1 0 1 1 1 1 0 0 Vigg” | Viot(Vis-Vig)x 1750.0/1900.0 Rigs 37.5
BDH 1 0 1 1 1 1 0 1 Vigg” | Vizt(Vis-Vi)x 1787.5/1900.0 Risg 37.5
BEH 1 0 1 1 1 1 1 0 | Vigo" | Vaet(Var-Vaax | 1825.0/1900.0 Rigo 37.5
BFH 1 0 1 1 1 1 1 1 Vigr” | Vig+(Vis-Vig)x 1862.5/1900.0 Rig1 37.5

0.5Vpp2 >V >Vg> V4>V 11>V 12>V 3>V 14>V 5>Vsso + 0.1V, POL1/2=L
Caution : There is no connection between V; and Vg in the chip.
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Relationship between Input Data and Output Voltage (4/4)

Vass'

Vass”

Vasg”

Vasy”

Data Dy Dxs Dxs Dxa Dxs Dxz Dx1 Dxo Output Voltage Rn [Q]
COH 1 1 0 0 0 0 0 0 Vigp” Viq Rigz 425
C1H 1 1 0 0 0 0 0 1 Vigs” | Virt(Vie-Var)x 42.5/1600.0 Rig3 42.5
C2H 1 1 0 0 0 0 1 0 Vigs” | Vart(Vae-Via)Xx 85.0/1600.0 Rigs 42.5
C3H 1 1 0 0 0 0 1 1 Vigs” Vir+(Vao-Vig)x 127.5/1600.0 Rigs 42.5
C4H 1 1 0 0 0 1 0 0 Vigs' Vit (V1o-Var)X 170.0/1600.0 Rigs 42.5
C5H 1 1 0 0 0 1 0 1 Vg7 Vi +(V10-Vig)X 212.5/1600.0 Rio7 42.5
C6H 1 1 0 0 0 1 1 0 Viog” Vg +(Vio-Vig)x 255.0/1600.0 Rigs 42.5
C7H 1 1 0 0 0 1 1 1 Vigg' Vit (V10-Vae)X 297.5/1600.0 Rigg 42.5
C8H 1 1 0 0 1 0 0 0 Vooo” | Vart(Vig-Var)x 340.0/1600.0 Rao0 47.5
C9H 1 1 0 0 1 0 0 1 Vo1 Vir+(Vao-Vig)x 387.5/1600.0 Rao1 47.5
CAH 1 1 0 0 1 0 1 0 Vo2’ Viq+(V10-Viq)X 435.0/1600.0 Rao2 47.5
CBH 1 1 0 0 1 0 1 1 V03" | Vart(Vig-Var)x 482.5/1600.0 Rao3 47.5
CCH 1 1 0 0 1 1 0 0 V04" Vi1+(Vig-Via)x 530.0/1600.0 Raos 47.5
CDH 1 1 0 0 1 1 0 1 Vaos™ | Vart(VioVia)x 577.5/1600.0 Raos 47.5
CEH 1 1 0 0 1 1 1 0 V06" Vi1t (Vio-Vi1)X 625.0/1600.0 Rao6 47.5
CFH 1 1 0 0 1 1 1 1 Vo7 Vir+(Vao-Vig)x 672.5/1600.0 Rao7 47.5
DOH 1 1 0 1 0 0 0 0 Voog” | Virt(Vie-Via)x 720.0/1600.0 R2os 52.5
D1H 1 1 0 1 0 0 0 1 Voo” Vi1t (Vio-Vi1)X 772.5/1600.0 Raog 52.5
D2H 1 1 0 1 0 0 1 0 V1o’ Vir+(Vao-Vig)x 825.0/1600.0 Ra1o 52.5
D3H 1 1 0 1 0 0 1 1 Vo11” | Virt(Vae-Via)x 877.5/1600.0 Rz11 52.5
D4H 1 1 0 1 0 1 0 0 V2 Vi +(V10-Vig)X 930.0/1600.0 Ro12 52.5
D5H 1 1 0 1 0 1 0 1 Vo3 Vir+(Vig-Via)x 982.5/1600.0 Ra13 52.5
D6H 1 1 0 1 0 1 1 0 V14" | Vart(Vae-Via)x 1035.0/1600.0 Ro14 52.5
D7H 1 1 0 1 0 1 1 1 Vais Vir+(Vao-Vig)x 1087.5/1600.0 Ra1s 52.5
D8H 1 1 0 1 1 0 0 0 V316 Vi+(Vio-Vig)x 1140.0/1600.0 Ra16 57.5
D9H 1 1 0 1 1 0 0 1 Vi7" | Vart(Vag-Var)x 1197.5/1600.0 Ry17 57.5
DAH 1 1 0 1 1 0 1 0 Vaig Vir+(Vio-Vig)x 1255.0/1600.0 Rao1s 57.5
DBH 1 1 0 1 1 0 1 1 Vo19” | Vart(Vae-Via)x 1312.5/1600.0 Ra19 57.5
DCH 1 1 0 1 1 1 0 0 V20" | Vart(Vag-Var)x 1370.0/1600.0 R220 57.5
DDH 1 1 0 1 1 1 0 1 V21 Vir+(Vig-Via)x 1427.5/1600.0 Ro21 57.5
DEH 1 1 0 1 1 1 1 0 V20 Vi1+(Vio-Vie)X 1485.0/1600.0 Ro22 57.5
DFH 1 1 0 1 1 1 1 1 Voos” | Vir+(Vie-Vig)x 1542.5/1600.0 Roos 57.5
EOH 1 1 1 0 0 0 0 0 Voo4” Vio Ro24 57.5
E1H 1 1 1 0 0 0 0 1 Voos5” Vig+(Vo-Vio)x 57.5/4687.5 Rozs 70.0
E2H 1 1 1 0 0 0 1 0 V6" Viot(Vo-Vig)x 127.5/4687.5 Ra2e 70.0
E3H 1 1 1 0 0 0 1 1 Voo Vig+(Vo-Vig)x 197.5/4687.5 Roo7 70.0
E4H 1 1 1 0 0 1 0 0 V28" Vio+(Vo-Vig)x 267.5/4687.5 Rozs 82.5
E5SH 1 1 1 0 0 1 0 1 Vap9” Viot(Vo-Vig)x 350.0/4687.5 Ra2g 82.5
E6H 1 1 1 0 0 1 1 0 V30’ Vig+(Vo-Vig)x 432.5/4687.5 Ra30 82.5
E7H 1 1 1 0 0 1 1 1 Vos1” Vio+(Vo-Vig)x 515.0/4687.5 Ro31 95.0
E8H 1 1 1 0 1 0 0 0 V3o’ Vio+(Vo-Vio)x 610.0/4687.5 Rosz 95.0
E9H 1 1 1 0 1 0 0 1 V33 Vig+(Vo-Vig)x 705.0/4687.5 Ross 95.0
EAH 1 1 1 0 1 0 1 0 V34" Vig+(Vo-Vio)X 800.0/4687.5 R34 112.5
EBH 1 1 1 0 1 0 1 1 V35" Vio+(Vo-Vio)x 912.5/4687.5 Rass 112.5
ECH 1 1 1 0 1 1 0 0 V336 Vio+(Vg-Vi)x 1025.0/4687.5 Ross 112.5
EDH 1 1 1 0 1 1 0 1 Vos7” Vig+(Vo-Vio)X 1137.5/4687.5 Rasz 130.0
EEH 1 1 1 0 1 1 1 0 V338 Vig+(Vo-Vio)x 1267.5/4687.5 Rass 130.0
EFH 1 1 1 0 1 1 1 1 V3o’ Vio+(Vg-Vi)x 1397.5/4687.5 Rosg 147.5
FOH 1 1 1 1 0 0 0 0 Voao” Vig+(Vo-Vio)X 1545.0/4687.5 Ra40 147.5
F1H 1 1 1 1 0 0 0 1 Vo’ Vig+(Vo-Vio)X 1692.5/4687.5 Roa1 165.0
F2H 1 1 1 1 0 0 1 0 \ors Vio+(Vo-Vig)x 1857.5/4687.5 Rosz 165.0
F3H 1 1 1 1 0 0 1 1 V43" Vio+(Vo-Vig)x 2022.5/4687.5 Roa3 182.5
F4H 1 1 1 1 0 1 0 0 Vz44" V|o+(V9'V|0)X 2205.0/4687.5 R244 182.5
F5H 1 1 1 1 0 1 0 1 Voss” Vio+(Vo-Vig)x 2387.5/4687.5 Ross 200.0
F6H 1 1 1 1 0 1 1 0 Voss” Vig+(Vo-Vio)X 2587.5/4687.5 Rose 200.0
F7H 1 1 1 1 0 1 1 1 s Vig+(Vo-Vig)x 2787.5/4687.5 Roaz 225.0
F8H 1 1 1 1 1 0 0 0 Vosg” Vio+(Vo-Vig)x 3012.5/4687.5 Ross 225.0
FOH 1 1 1 1 1 0 0 1 Vos” Vio+(Vo-Vio)x 3237.5/4687.5 Raag 250.0
FAH 1 1 1 1 1 0 1 0 Vas0” Vig+(Vo-Vio)X 3487.5/4687.5 Raso 250.0
FBH 1 1 1 1 1 0 1 1 Vos1” Vig+(Vo-Vio)X 3737.5/4687.5 Ros1 300.0
FCH 1 1 1 1 1 1 0 0 Vas” Vio+(Vo-Vio)x 4037.5/4687.5 Rasz 300.0
FDH 1 1 1 1 1 1 0 1 Vos3” Vio+(Vo-Vig)x 4337.5/4687.5 Ros3 350.0
FEH 1 1 1 1 1 1 1 0 Voss” Vo Ross 350.0
FFH 1 1 1 1 1 1 1 1 Vass” Vg TOTAL | 15002.5

0.5Vpp2 >Vg >Vo> V10>V 11>V 12>V 13>V 14>V 15>Vsso + 0.1V, POL1/2=L
Caution : There is no connection between V7 and Vg in the chip.

-20 -

Rev 1.3 Feb.25.2002




EUREKA EK 7411

10.ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratlng (TA :+25°C, VSSl = VSSZ = OV)

Parameter Symbol Rating Unit
Logic Part Supply Voltage Vb1 -0.5to +5.0V \%
Driver Part Supply Voltage Vb2 -0.5to +13.5V \%
Logic Part Input Voltage V11 -0.5to Vpp1 + 0.5 \%
Driver Part Supply Voltage V12 -0.5to0 Vpp2 + 0.5 \%
Logic Part Output Voltage Vo1 -0.5to Vpp1 + 0.5 \%
Driver Part Output Voltage Vo2 -0.5t0 Vpp2 + 0.5 \%
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 (T, =-30 to + 75°C, Vss51=Vss,=0 V)

Parameter Symbol Conditions MIN TYP MAX Unit
Logic Part Supply Voltage Vb1 2.5 3.6 \
Driver Part Supply Voltage Vb2 8.5 13.5 \%
High-level Input Voltage ViH 0.7*Vpp1 Vb1 V
Low-level Input Voltage Vi 0 0.3*Vpp1 \%
y -Corrected Voltage Vo to V15 Vss2 + 0.1 Vpp2- 0.1 \Y,
Driver Part Output Voltage Vo Vss2+ 0.1 Vpp2- 0.1 \%

Vbp1=2.5V to 3.0V 60 Muz
Maximum Clock Frequency Fmax

Vpp1=3.0 to 3.6V 80 Mz
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Electrical Characteristics (Ta= -30 to +75°C, Vpp;= 2.5V to 3.6V, Vpp,= 8.5V to 13.5V,

Vss1=Vss2=0V)

Parameter Symbol | Condition MIN. TYP. MAX. Unit
Input Leakage Current I +1.0 pA
\H/(I:ﬂpa-lgeevel OUtpUt Vou EIO1(EI02),I0H=OmA Vbp1 - 0.1 \Y
Low-level Output
Voltage P Vo | EIO:(EIO2),lo.=0mA 0.1 v
4 -Corrected Supply ) Voto V7=5.0V | (Vo) TBD 333 TBD pA
Current

Vo to V45= 5.0V I(V7) TBD 333 TBD p,A

-——"——;!’—-\
Output Voltage _
Deviation AVo | Vobp2=8.5V _—Tn\E }4.2 +13 mV
vve

Output Voltage Range Vo All Input datﬁe 3& Vop2- 0.1 \%
Logic Part Dynamic —
Current lop1 VDD1, with no load TBD TBD

Consumption

Driver Part Dynamic
Current Consumption

Ipp21

Without load, LPC=H

TBD 13.5 mA

Ipp22

Without load, LPC=L

TBD 9.0 mA
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Switching Characteristics (Ta= -30 to +75°C, Vpp;= 2.5V to 3.6V, Vpp,= 8.5 to 13.5V,
Vss1=Vss2=0V)

Parameter Symbol | Condition MIN. TYP. MAX. Unit
Start Pulse Delay Time Tsp CL =15pF, 10 ns
Too CL =140pF, R.=5.6kQ2 2.2 3 us
Driver Output Delay Time Dyy=00H — FFH
Top2 9 12 us
EIO1 (EIO2) excluded,
Cr1 5 10 pF
Ta=+25°C
Input Capacitance
EIO1 (EIOy),
Ci2 8 10 pF
Ta=+25°C

Load condition: Start pulse delay Time Tsp on EIO4(EIO,) output pin

EIO,(EIO,)

Output

Load condition: Driver Output Delay Time Tpp1, Tppz On output buffers

15pF

112k 112kQ 1.12kQ 1.12kQ 1.12 kO /Testpoint

T 11T -T1-°1
28pF ——28pF ——28pF ——28pF 28pF
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Timing Requirement (Ta=-30 to +75°C, Vpp1= 2.5V to 3.6V, Vss1=Vss2=0V, T, = T, = 5.0ns)

Parameter Symbol | Condition MIN. | TYP. | MAX. Unit
Vpp1=2.5V to 3.6V 16.6 ns
Clock Period Tep
Vpp1=3.0V to 3.6V 12.5 ns
Clock high-level width TewH 4 ns
Clock low-level width Tew 4 ns
Data Setup Time Tos 0 ns
: T
Data Hold Time DH /‘\,, ns
Data width Tow . {ﬁcﬂ ns
POL1, POL2 Setup Time Tes \y 0 ns
POL1, POL2 Hold Time TeH 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 Tior 1 CLK
CLK-STB Timing Teksts | CLKT -»STBT 2 ns
STB-CLK Timing Tste-cik | STBT -»CLK? 2 ns
Time Between STB and
Start Pulse Tsteeio | STB 4 —»EIO4(EIO)T 1 CLK
LPOL Setup Time Tis 0 ns
LPOL Hold Time TiH 4 ns
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Unless otherwise specified, the input level is defined to V\y = 0.7 Vpp1, VL = 0.3 Vpp4

EUREKA

11.SWITCHING CHARACTERISTICS WAVEFORM
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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

Thermocompression

Soldering

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

Seconds: pressure 100g(per solder)

ACF (Anisotropic
Conductive Film)

Temporary bonding 70 to 100°C: pressure 3 to
8 kg/cm?: time 3 to 5 seconds.
Real bonding 165 to 180°C: pressure 25 to 45

Kg/cm?: 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.
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