
























































































































































































































































































































































































































































































































































































































































pPD7003 

Pin Identification (Cont.) 

Pin Name 

19 GNDA 

2D VSIN 

21 VREFN 
22 GNDA 

23 GNDD 

24 DOD 

Block Diagram 

RI2 

R 

R 

R 

R/2 

6-70 

CMP 
X 256 

Function 

Analog ground 

Analog input 

Reference voltage input (negative) (Nole 2) 

Analog ground 

Digital Ground 

LSD output 

Selector 
256 - 1 

Over Range 

Encoder 
(ROM) 

t\'EC 
Noles: 1. 

tnputs 

Mode DE B·BiI Register 

1 Data refreshed with every CONV j 

o 
D 

No change 

2. Tie to the analog ground unless external zero adjustment 
required. 

Latch �r�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�i�;�~�-�-�-�-�-�o�O�V�E�R� 

8 Bit 
Register 

,,2 

Input Buffer 

TEST 

83-002459C 



fttIEC JlPD7003 

DC Characteristics 
TA = +25°C, V+ = VREF = 5.0 ± 0.25 V 

Limits Tesl 
Parameter Symbol Min. Typ. Max. Unit Conditions 

Powar Supply Currenl ICC 6.0 18.0 mA tCY = 4.0 pI, tWLC = 2.0 ps Nota 1 

High Laval Output Voltage VOH 2.8 V 10 = -2.0 mA 

Low Level Output Voltage VOL 0.4 V 10 = -1.0 mA 

Digital Input Leakage Current IILK 10 pA o V 5VIN 5V+ 

Digital Output Leakage Current IOLK 10 pA oV5V05V+ 

Relerence Input Current IREF 1.19 1.79 3.57 mA CLK = H or L Note 1 

Analog Input Resistance RIN 35 kO VEN = 2.5 V, tCY = 4 ps, twLC = 2 ps Note 2 

Relarence Input Capacitance CREF 100 pF lelk = 1 MHz; unmeasured pins relurned to Ground 

Analog Input Capacitance CIN 100 pF lelk = I MHz; unmeasured pins returned to Ground 

Power Dissipation Po 50 mW tCY = 4.0 ps. tWLC = 2.0 ps 

Noles: 1. This means DC current. Tie the bypass capacitors (electrolytic capacitor~ 10IlF, ceramic capacilor=0.01IlF) to V+ and VREF pins, in 
order to absorb rush current (= 10 rnA). 

2. DC input equivalent circuit is shown below. 

Tie the bypass capacitor (> 0.01IlF) to Ihe analog input pin. 3 rnA peak current flows inlo this pin. 

AC Characteristics 
TA = 25 ± 2°C; V+ = 5.0 V 

Limits 

Parameter Symbol Min. Typ. Max. Unit 
Test 

Conditions 

Output 
Delay Time 

Delay Time 
to Floating 

tOED 100 350 ns DE! - DO 
.. incn ······· '1'5'0'" 450···· ·n~···· Coily'!'':: DO" 
............................................ 

toso 100 350 ns CS ! - DO 
. incov" ...... '1'0'0' .. 350' ... 'n~' ... cONi! ','':: oVER 

.. ~~~~ ........ ?~ ... ~~~ ..... n~ .... ~~ .'.-:. ~~ ... . 
tFSo 150 450 ns CS , - DO 

Conversion Characteristics 
T A = 25 ± 2°C; V+ = VREF = 5.0 V; 
ICY = 4.0 ps; IWLC = 2.0 Jis 

Limits 

Parameter Symbol Min. Typ. Max. 

Resolution 

Nonlinearity 

Full Scale 
Error 

Full Scale 
Error Tem­
perature 
Coefficient 

RES 

NL 

8 

±1.25 

±1.o0 

20 

Unit 

Dits 

LSD 

LSD 

Zero Scale 
Error -0.75 +0.75 LSD 

Zero Scale 
Error Tem­
perature 
Coefficient 

20 

Nole: IlPD7003C: TA = O'C to +70'C. 

ppmfOC 

Test 
Conditions 
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tJPD7OO3 ttlEC 
Recommended Operating Conditions Converter Operation 
T A = O°C to 70°C: pPD7003C, Referring to the block diagram, the reference voltage is 
T A = -20°C to +80°C: pPD7003D set externally to some desired level which references the 

Um~!! TBst 
individual internal components such that VREF is divided 

Parameter Symbol Min. Typ. Max. Unit Conditions equally by 256 resistors in a ladder/divider configura-

Supply 
tion. The applied voltage to V,N is then compared to the 

Voltage V+ 4.75 5.0 5.25 V reference level and the individual samples are sent to the 

Reference 
selector section where the individual signals are multi-

VREF 4.0 V+ V+ V plexed to form an address data word. The data word is 
Inpul Vollage 

then further encoded to form the final 8-bit data byte by 
Analog the encoder ROM, and stored in the 8-bit register until 
Inpul Y,N -0.1 V++O.I V the Output Enable Command. Then the data is sent to Voltage 

the data bus via a three-state buffer. 
Higb Level 

VIH 2.4 V+ V Mode Select Logic Inpul 

Low Level 
V,L -0.1 0.8 V There are two modes of operation for the pPD7003. Fig-

Logic Inpul ure 1 shows the timing diagram for mode "0" where the 
Sampling 10 250k IImes!s converter is operating in continuous output mode. The 
Rale analog input is sampled when the clock is in the "low" 
Conversion 

'CY Cycle Time 4.0 100 
state. When the clock is in the "high" state the conver-

ps 
sion from analog-to-digital takes place and the resultant 

CONY High 
IWHC 2.0 ps 

data is output on the next falling edge of the clock pulse 
Level Widlh and the cycle is repeated. 

CONY Low 
IWLC 2.0 ps The second mode (Mode 1) is shown in figure 2. In this 

Level Wldlh mode of operation, one conversion takes place while the 
CONY Selup 

ISCE 0 Note I ns CONY I - DE I clock is in the "low" state and the resultant data is held 
Time as long as output enable and Chip Select (CS) or DMA 
CS Selup 

ISSE 100 ns CSI-DEI 
Acknowledge (DACK) are "low." Data refresh is inhibited 

Time until CS and DACK are recycled. 

CS Hold 
IHES 0 ns DEI-CSI MODE = "HIGH" 

Time Data is refreshed on the falling edge of ClK, loaded 
DE Selup 

'SEC 600 ns DE 1- CONY I during the "low" clock state, and converted and output 
Time during the "high" clock state. 
DE Hold 

IHCE 400 ns CONY I - DE I MODE = "LOW" Time 

DE Low 
Data is loaded and converted when Output Enable is 

Level Wldlh IWLE 400 Note 2 ns "low" and refreshed only when OE makes the transition 

Digilal 
from high to low again. 

lopul Rise 
l r. If 50 ns Note that in either ca~ data will only be accepted and 

and Fall output when OE and CS or DACK are active ("low"). Out-
Time put enable should not be changed during the intervals 

Noles: 1. ISCE (ns):::: ICY (ns) - IWLE (ns) -100 (ns). shown in figure 3. The timing for output enable change 

2. IWLE (ns) :::: tCY (ns) - tSCE (ns) -100 (ns). versus clock transition is 600 ns before and 500 ns after 
the rising or falling edge of ClK any attempt to change 
OE during these periods will be inhibited. 
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t-IEC JlPD7003 

Timing Waveforms 

Figure 1. (MODE;O) Figure 2. (MODE;1) 

tFSO 

~ _______ :~VR 
OVER ==========:*I.. ______ *"_ 

83-002460A 83-OI)1677A 

Figure 3. Timing Chart 

II 
OE Level Change: OE Level Change: DE Level Change: 

Inhibited Inhibited Inhibited 

83-0024628 

6-73 



pPD7003 ftt{EC 

6-74 



~EC 
NEe Electronics Inc. 

Description 

The pPD7004 is a 10-bit monolithic CMOS analog-to­
digital converter using the Successive Approximation 
Register (SAR) technique. The pPD7004 incorporates an 
8-channel multiplexed analog input and full microproc­
essor interface to achieve a high degree of versatility. The 
designer has a choice of either serial or parallel output 
and interface to 8080 type microprocessors or advanced 
signal processors like the pPD7720. 

Features 

D 8-channel multiplexed analog input 
D Serial or parallel interface 
D 10-bit resolution 
D Linearity: 1 LSB max. (TA = 25°C) 
D Conversion time: 100 ps (fclk = 1 MHz) 
D Input voltage range 0 to V+ 
D Temperature range from -40 to +85°C 
D Operates from single +5 volt supply 

Ordering Information 

Part 
lumbar 

IlPo7004C 

Package 

Plastic DIP 

Absolute Maximum Ratings 
TA = 25°C 

Supply VoIIIDa, voo 

Inpul Voltage, V, 

Halaranca Voltage, VREF 

Operallng Tamparalura, TOPT 

Siorage Temperalura, TOPT 

Operating 
Temperature 

Range 

-0.310 +7.0 V 

-0.3 10 V+ +0.3 V 

-0.3 10 V+ +0.3 V 

-4010 +85°C 

Comment: Stress above those listed under ''Absolute Maximum Rat­
ings" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device atlhese or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect device reliability. 

pPD7004 
10·BITCMOS 

SUCCESSIVE APPROXIMATION 
A/D CONVERTER 

Pin Configuration 

Analog Input CH4 Analog Input CHa 

Analog Input CH! 2 Analog Input CH2 

Analog Input CHa Analog Input CH, 

Analog Input CHr Analog Input CHo 

R.f.rence Input V REF 5 GND 

GND v+ 
D87/SO CS Chip Select 

08./51 RDISCKI 

DBs/SHIFT 9 AO 

OB4/SCKO WRISTS 

DB3/SO'EN Me Mode Select 

DB,/CODE CLOCK INPUT 

D8,IDEV1 EOC End of Conversion Output 

DBo/DEVO v+ 
83-002464A 

Conversion Characteristics 
TA = 25°C, V+ = VREF = 4.5 to 5.5 V, 
fclk = 1 MHz 

LImits Test 
Parametar Symbol Min. Typ. Max. Unit Conditions 

Resolution 10 10 10 Bil -4010 +85°C 

Nonlinearity NL ±1.0 LSB 

lero Scale ±0.5 LSB Error 

lero Scale 
Temperalura 2 ppmfDC -40 10 +85°C 
Coenicienl 

Full Scala -0.5 0.5 LSB Error 

Full Scale 
Temperalure ppmfDC -40 lo+85°C 
Coenlclanl 

Nonlinearity NL ±2 LSB -4010 +B5°C 
(T = TOPTI 
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JlPD7004 t-t{EC 
Pin Identification 

Parallel Mode Serial Mode 

Pin Symbol Direction Function Direction Function 

CH4 Analog Inpul CH4 

CH5 Analog input CH5 

3 CH6 Analog inpul CH6 

4 CH7 Analog input CH7 

5 V+REF Positive reference Inpul 

6 GND Ground 

DB7ISO 0 Dala bus (MSB) 0 Serial oUlput 

DB6/SI 0 Data bus (2nd) Serial inpul 

DB5/SHIFT Data bus (3rd) LSB/MSB lst select 

10 DB4/SCKO 0 Data bus (4th) I/O Serial clock output 

11 DB3/S0EN 0 Dala bus (5th) I/O Serial OUlpUI enable 

12 DB2ICODE I/O Data bus (6th) Code select 

13 DBlIOEVI I/O Data bus (7th Frequency divide ratio set 

14 DBO/DEVO I/O Data bus (LSB) Frequency divide ratio set 

15 V+ Power supply 

16 EOC 0 End of conversion (active low) 

17 CLOCK Clock input 

18 MC MODE select (H = Parallel. L = Serial) 

19 WR/STB Write input Strobe Input 

20 AO Address input Internal/external shill clock 

21 RD/SCKI Read input Serial clock input 

22 CS Chip select 

23 v+ Power supply 

24 GND Ground 

25 CHO Analog input CHO 

26 CHI Analog input CH 1 

27 CH2 Analog input CH2 

2B CH3 Analog input CH3 
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ttiEC 
Block Diagram 

CLOCK 

? 
CHO cr- Programmable 

Frequency 

CHI q- Divider 

I MPX l-
I 
I 

CH7 0-

t 
I 

'--

10-Bit ;l--DloA 
Converter 'I 

cO-
-

GND 0--

AC Characteristics 

v+ 

? ? 
I I 
I CKI I 

"'" 
I -ICMP 

I 

jJ,. 
Bi-Dlrectlonal 
Shift Register 

t I 

.. j,. 
Status, Address 

Latch 

? ? ? 
Sequence Controller 

7-

~ 

r 
Three 
State 
Buffer 

A 

'I 

pPD7004 

--<JA o 

E OC 

~ 
OB7/S0 
D86/SI 
DBS/SHIFT 
DB4/SCKO 
DB3/S0EN 
DB2/CODE 
DB1/DEV1 
DBO/DEVO 

83-002463C 

TA = -40°C to +85°C, V+ = VREF = 5 V ± 0.5 V, fCKI = 1 MHz 

Parameter 

Output Delay Time 

Output Floating Delay Time 

Serial Clock Output Delay Tima 

Serial Output Enable Delay Tima 

Sarlal Clock Output Cycla 

High Level Serial Clock 
Pulu Width 

Low Level Serial Clock 
Pulse Width 

Serial Clock Rise Time 

Serial Clock Fall Time 

Limits 

Symbol Min. Typ. Max. Unit 
Test 

Conditions 

tRO 250 os RO I - DB (parallel moda) 
... iOKD · .................... 250· ..... ~~ ... "siil·l: ·SC·KO· j ~ ·SO i~e;i~i ~~d~)· ................... . 

tOF 150 ns RO I - DB lIoating (parallel moda) 
... i~c·s·o· .................... ·150· ..... ~~ ... "Cs· i ~ ·S·O· il~~lin·g· (~~;I~I· ~~di i i .................... . 

tSKS 40 200 os SCKO 1 - SOEN I (sarlal mode 2) 

tHKS 0 200 ns SCKO I -. SOEN 1 (serial mode 2) 

ICYK l/felk ns (Serial mode 2) 

tWHK 400 ns (Serial mode 2) 

tWLK 400 ns (Serial mode 2) 

tRSC 20 ns (Sarial mode 21 

tFSC 20 ns (Sarial moda 21 
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jlPD7004 NEe 
DC Characteristics 
TA = -40°C to +85°C, VREF = 5 V ± 0.5 V, fclk = 1 MHz 

D_ .. ___ ...... 
.-PIP'UIIOI..,. 

High Level Output Voltage 

Low Level Output Voltage 

Digitaltnput Leakage Current 

High-Z Output Leakage Current 

Analog Input Resistance 

Equivalent Analog Input Resistance 

Reference Input Resistance 

Power Dissipation 

Limits 
C! •• _h.,,1 !oj!:::. Tun M!~. U!!!t u, ......... . , .... 

VOH 3.5 V 

VOL 0.4 V 

IILK -10 10 flA 

IOLK -10 10 flA 

RIN 1000 MO 

RIN 10 kO ......................................... 
CIN 100 pF 

RREF 50 kO 

Po 15 mW 

10 = -1.6 mA 

10 = 1.6 mA 

VIN = GNO 

Vo = GNO 

VIN = GNO 

Test 
(:~:mdm~m~ 

Analog input impedance is equivalent to that of the series circuit 
of RI and CI 

Recommended Operating Conditions 
TA = -20°C to +80°C 

Parameter 

Supply Voltage 

Reference Voltage 

Analog Input Voltage 

High Leveltnput Voltage 

Low Level Input Voltage 

Clock Frequency 

Internal Clock Frequency 

Parallet Mode [MC = High) 

Address Setup Time 

Address Hold Time 

WR Pulse Width 

RO Pulse Width 

Data Setup Time 

Data Hold Time 

Limits 

Symbot Min_ Typ. 

V+ 4.5 5.0 

VREF 4.0 

VIN 0.0 

VIH 2.4 

VIL 

felk 0.4 

felki 0.4 1.0 

Max. 

5.5 

VOO 

VREF 

0.8 

8.8 

1.1 

Unit 

V 

V 

V 

V 

V 

MHz 

MHz 

Test 
Conditions 

felki = felk x Divide Ratio 

tAW 50 ns CS " AO - WR , -... iA-R• •••••• 50· ...... --.. -........ --~~ . -.............. -. cS",: AU· -..: RD·; .................. . 

tWA 50 ns WR 1 - CS 1 AO -. -. iRA· . -. -. 50- ..... -.... -.... -... -. ~; . -................ no ·1· -..: CS· t, ·tiri .................. . 

tww 400 ns 

tRR 400 ns 

tow 300 ns 08 - WR 1 

two 100 ns WR 1 - DB 

Serial Mode 1 [MC = Low, AD = Low; External Serial CloCk) 

EOC Hold Time tHEtS 0 flS EOC I - CSI 

CS Setup Time tSCSK 1 flS CS I - SCKII 

Serial Input Setup Time tSIK 150 ns SI - SCKII 

Serial Input Hold Time tHKI 100 ns 

Low Level Serial Clock 
tWLK 400 Pulse Width ns 

High Level Serial Clock 
tWHK 400 Pulse Width ns 

Strobe Pulse Width tWLST 200 ns 

Strobe Hold Time tHKST 200 ns SCK 1 - ST8 1 

Chip Select Hold Time tHKtS 100 ns SCK 1 - CS 1 
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NEe 
Addressing the Inputs 

One of eight analog inputs can be selected with the 
pPD7004 in the "write" mode and AO at pin 20 set "low." 
The "write" mode is selected by setting the Chip Select 
(CS) at pin 22, and Write (WR) at pin 19, "low" or O. The 
multiplex channel select is accomplished by presenting 
a 3-bit binary code to DBO to DB2 at pins 14,13, and 12 
where 000 = channel 0 and 111 = channel 7. 

Referring to figure 1, the sequence is: 

o Chip Select (CS) and AO set "low." 
o Write (WR) set "low." (Read (RD) is left "high.") 
o Analog input channel selected by presenting a 3-bit 

binary code on pins 14,13,12 (DO to D2). 
o The address is latched and the desired input channel 

is now selected. 

Figure 1. Write Mode Timing Diagram 

(1) Write Mode 

CS,~~ ~ _ >s:= 
tAWl" _____________ tww~ l............-tWA 

------~I Ir-------
1~low~ 

DBH ===========::::~ - ~,..._IW_O __ 

83-002465A 

Initializing the Converter 

The pPD7004 gives the designer a choice of the type of 
data output format, either a 2's complement or binary, and 
the speed of operation by providing a programmable fre­
quency divider. These options may be selected by the 
controlling system at any time by the "initialize" mode. 

The "initialize mode" is set with CS and WR both "low." 
RD and AO are set "high." Code select is accomplished 
by presenting either a "high" for 2's complement or "low" 
for binary output at DB2 (pin 12). The divide ratio of 1/1 
to 118 is set by presenting a 2-bit code to DBO (pin 14) 
and DB1 (pin 13). 

Ratio DBO DB1 
1/1 L I 
1/2 H L 
1/4 L H 
1/8 H H 

tlPD7004 

Data Output 

Data can be read in 2 bytes from the data output at pins 
7 through 14 (DB7 to DBO). To read the high byte, CS and 
RD are both "low." To read the low byte, AO is set Low 
and data bit 9 and 10 are present at DB7 and DB6 respec­
tively. During the low data byte read DBO through DB5 
are "low." 

Referring to figure 2, the sequence is: 

o Chip Select (CS) "low" and AO (pin 20) "high" 
DRead (RD) set "low" and Write (WR) set "high" 
o Output high byte (MSB to 8th bit) 
o AO set "low" 
o Output low byte (9th bit and LSB) 

Figure 2. Data Output Timing Diagram 

(2) Read Mode 

CS'A'=?_~ _~ K==I :. tARl" _tRR-___ 

-----
AD 

___ ~ IRO I+- -+ 1-10' __ 

080_1 -----=x . ---
The Conversion Sequence 

ThepPD7004C uses the Successive Approximation Reg-
ister (SAR) technique to convert analog voltage levels to 6 
10-bit digital code in either 2's complement or binary for-
mat. Regardless of the type of data output (either serial 
or parallel), the conversion process is the same. 

Once the clock frequency and the output data format 
have been set, and the analog input selected, the con­
version process begins with the analog level compared 
to the existing level from an internal10-bit digital to ana­
log converter. The DI A output level is proportional to the 
existing code output from the Successive Approximation 
Register which is proportional to the input level from the 
comparator. 
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pPD7004 

Data Bus 110 Operation (Parallel Mode MC = H) 

Pin Symbol 

22 CS 

is Viii 

21 Ho 

20 AD 

Operation 

OB7 

14 oBo 

ii 

x H 

x x 
No Operation Initialize 

oB2 = CODE 
selecl 
H = 2's camp 
L = binary 

OR1, ORO = divide 
ratio 
0,0-1,1 
= 1/1-118 

Serial 110 Operation (Serial Mode 1, 2, MC = L) 

function 

L 

MPX address High byte read 
selling 

oB2,1,o = Analog DB7 - oBo 

CH select 
0,0,0-1, I, 1 
= CHD - CH7 

= MSB- 8th 

Low byte read 

oB7,oB6 

=9th, LSB 
oB5 - oBD 
= lOW level 

Sarial Moda 2 

NEe 

x 
Inhibit 

Sarial Mode I 
(External SCK, AD = LI (Signal Processor Mode, AD = HI 

Pin Symbol Direction function 

SO 0 Sarial output (three s!!!!1 OIl!.!!!. outpul 
at the failing edge of SCKI or SCKo. 

8 SI Sarill Inl!!!!J!.ata read at the rising edge of 
SCKI or SCKO. 

9 SC Shift select (H/L - LSB/MSB first) 

10 SCKo Tie to GND 

11 SOEN Tie to GNo 

12 CODE Code select (H = 2's complement, L = binary) 

13 DIVI I Frequency i 4 ....... oivo ............... i ....... Divide rilio siHlng 

19 STB Address strobe input M PX addresses are 
Iitched at the rising edge 01 STH Input. 

21 SCKI SCKI controls the shift operation of 110 
Interlace shift register. Data are output at the 
failing edge, and Input at the riSing edge. 

22 CS Chip salect signal input. Low level 01 CS 
resets the internal sequence, and 110 
interface is enlbled. 

Direction 

o 
o 

function 

Tie to V+ 

Serial clock output (= Internal clock) 

Serial output enable (active low) 

DlVl. 0 = 0, 01,1 

= 11111 
8 

Tia 10 GNo 

Tie to V+ 

Internal sequence reael signal Input. 
Selll!ence controller are raset at the low level 
01 CS, and AID conversion starts at the 
rising edge of ca. 

Notes: 1. In serial mode 1. I/O pins listed below are strobed by Cs si!l.!!!!!:...Therefore, when CS = HIGH, input signals are ignored and output 
pins are left at high impedance state. Input terminal; SI, STB, SCKI Output terminal; SO 

2. In serial mode 2 (signal processor interface mode). By initialization, analog input MPX of CH7 is automatically selected. 
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ftiEC 
Parallel Operation 

L 
MC 

A,cr-----.,..--r"""\ 
WR "-_-1-.... 

cs 

Serial Operation 

SCQ--------, 

s.Q-----l 

5cr---i~>-~ ___ 1 

Successive 
Approximation Register -CMP 

10-911 Bidirectional 
ShiH Register 

so 

pPD7004 

83-0024698 

133-0024706 
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pPD7004 

Timing Waveforms 

Serial Mode 1 

SI 

so - ---------

Serial Mode 2 

~---,~-.... 

SO ----~ ___ _' .... ____ _ 
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~ __ _Jx~ ____________ ~ 
83-002467B 
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ttlEC pPD7004 

Timing Waveforms (Cont.) 

Parallel Mode Timing Chart (MC = H) 

1. Sequence Example 

High Byte Read 

Low Byte , 

2. Status Write (Executive as Initialization) 

~--------------~I 
'--____ -.J! 

\~-----------
xxxx 

'----------~! 
'--____ -.J! 

I 
XXX)( 

Internal Sequence Clear AiD Conversion 

4. Data Read 

\~ ________ -JI 

\~ ____ ---II 
--_-_-_-_-_-_--_."vvvv'XlO~r-----------..,XXXX~-rr---------------_------ H;High Byte ________ ..... ~:x..l ........ ___________ .. _"" .......... _____________ L;LowByte 

DB ( > 
83-002471C 
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FUNCTIONAL BLOCKS II 
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FUNCTIONAL BLOCKS t-IEC 

Section 7 - Functional Blocks 

pPC398 Monolithic Sample-and-Hold Circuit ........................................ 7-1 
pPC494 Switching Regulator Control Circuit ......................................... 7-3 
pPC751/752 Quad Addressable Read/Write Amplifier ............................... 7-13 
pPC754 Magnetic Servo Head Preamplifier ........................................ 7-19 
pPC1042 Switching Regulator Control Circuit ...................................... 7-21 
pPC1060 Precision 2.5 Volt Reference Regulator ................................... 7-27 
pPC1555 Precision Timer Circuit .................................................. 7-29 
pPC1571 Compander ............................................................ 7-35 
pPC1663/1664 Ultra-Wideband Differential Amplifier ............................... 7-41 
pPC3423 Overvoltage "Crowbar" Sensing Circuit .................................. 7-45 
pPD5555/5556 CMOS Timers ..................................................... 7-51 
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~EC 
NEe Electronics Inc. 

Description 

The tlPC398 is a monolithic sample and hold circuit 
which combines J-FET and bipolar circuitry on the 
same substrate to provide a high input impedance 
input buffer and a high speed output buffer. Operating 
as a unity gain input buffer circuit, DC accuracy is 
typically 0.004% and acquisition time is as low as 6 tls 
with a maximum gain error of 0.01 %. This device is 
ideal for data acquisition circuits requiring high speed 
and high input impedance. 

Features 

D Fast acquisition time 
D Gain accuracy: 0.004% 
D Input offset voltage: 2 mV 
D Direct interface to TTL/CMOS 
D LF398 direct replacement 

Ordering Information 

Part 
Number 

I'PC39ac 

Package 

Plastic OIP 

Equivalent Circuit 

Temperature 
Range 

Offset 

jiPC398 
MONOLITHIC 

SAMPLE·AND·HOLD 
CIRCUIT 

Pin Configuration 

v- [ 1 '-../ 8 P Logic Input 

OHset [ 2 
pPC398C 

7 P Logic Reference 

Input C 3 5 P Hold Capacitor 

V- [ 4 6 P Output 

Absolute Maximum Ratings 
TA = 25°C 

Voltage Between V+ and V-

Input Voltage Range [Note 1 ) 

83-002547A 

36 V 

±15V 

Logic to Logic Reference 
Differential Voltage 

-0.3 to +7.0 V 

Output Short Circuit Ouration Indefinite 

Hold Capacitor Short Circuit Ouration 10 s 

Power Dissipation 350 mW 

Operating Temperature Range 

Storage Temperature Range -55 to +150°C 

Note: 1. For supply voltages less than ±15 V, the absolute maximum 
input voltage is equal to the supply voltage. 

Comment: Stress above those listed under "Absolute Maximum 
Ratings" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any 
other conditions above those indicated in the operational sections of 
this specification is not implied. Exposure to absolute maximum 
rating conditions for extended periods may affect device reliability. 

v+ 
1 

--------~-----, 

Input 3 

30 k I 

I 
I 

I 
I 
I 

>--+--~ 5 Output 

Logic Input :~ ________ J 
Logic Reference 

300 

L ___________ _ 

4 

Hold V 
Capacitor 

83-002546C 
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jlPC398 NEe 
Recommended Operating Conditions 
TA = 25°C, V± = ±15 V 

Limits 
Test 

Parameter S¥mbol Min. T!!l- MHX, 
___ .. it 

(;Q"rlit!o~s 

Power 
Supply V± ±5 ±15 ±16.5 
Voltage 

Analog 
Input VIN -11.5 +11.5 V 
Voltage 

Sample 
Mode Logic VSH 2.7 5.25 VREF = 0 
Input Voltage 

Hold Mode 
Logic Input VSH -15 0.5 VREF = 0 
Voltage 

Logic Input 
Voltage Slew SR 0.2 Vips 
Rate 

Hold 
CH 0.001 0.1 pF Capacitor 

Electrical Characteristics 

Typical Connection 

v+ v-

r-I~~h J,.. .. J 

Analog Input 

Digital Input 

r 5V 

• V ---.J 

Output 

Guarding Technique (Bottom View) 

Logic V· 

OUT V-

T A = 25°C, V± = ±15 V, - 11.5 V S VIN S + 11.5 V, CH = 0.01 fiF, RL = 10 kO 

Limits 
Test 

Parameter Symbol Min. Typ. Max. Unit Conditions 

Input Offset Voltage Vi. 7.0 mV 

Input Bias Current Ib 50 nA 

Input Impedance RiN 10" n 
Gain Error 0.01 % 

Feedthrough AHenuation Ratio 80 dB f = 1 kHz 

Output Impedance 1. 4.0 n 
Hold Step Voltage VHS 2.5 mV Vo = 0 

Leakage Current into Hold Capacitor IOLK 200 pA V±= ±5Vto ±18 V 

taq 4 ps Ll.VO = 10 V. 0.1% Error. CH = 1000 pF 

83-002548A 

83-002549A 

Acquisition Time ......................................................................................... 
tSq 20 IlS Ll.VO = 10 V. 0.1% Error. CH = 0.01 pF 

Hold Capacitor Charging Current ICH rnA 

Logic Input Current liN 10 pA 

Logic Threshold VTH 0.8 2.4 V 

3iippiy VoiiilYu iiejHliiiun niliiu SViiil 80 dB 

Supply Current Icc ±6.5 rnA V±=±15Vto±18V 
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ftt{EC 
NEe Electronics Inc. 

Description 

The JlPC494 is a switching regulator controller design­
ed for use in switch mode power supplies (SMPS) 
using Pulse Width Modulator (PWM) technique. The 
on-board control circuitry includes a voltage reference, 
dual error amplifiers, oscillator, pulse width modulator, 
pulse steering flip-flop, dual output drivers and dead 
time control circuit. The JlPC494 is available in the 
plastic DIP package and the G2 mini flat package. 

Features 

o Complete PWM power control circuit 
o Adjustable dead time (0 to 100%) 
o No double pulsing of same output during load 

transient condition 
o Dual error amplifiers have wide common mode input 

voltage capability (-0.3 V to V+ - 2 V) 
o Circuit architecture provides easy synchronization 
o Uncommitted outputs for 250 mA sink or source 
o Equivalent to TL494 

Equivalent Circuit 

12 
v+ o---------------~ 

,. 
Ref. Out 0-------------1 

GNDO---------------~ 

Dead-Time~ 
Control 

Non-Inv. Input o-------------j 

Inv. Input 0------------1 

16 
Non-Inv. Input o--------------j ,. 

Inv. Input o--------------j 

Feedback o------------------~ 

IlPC494 
SWITCHING REGULATOR 

CONTROL CIRCUIT 

Pin Configuration 

Dead­
Time 
Control 

Output Control 
13 

83-002491 A 

83-0024908 
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pPC494 

Ordering Information 
Part 
Number 

pPC494C 

pPC494G2 

Package 

Plastic DIP 

Minillat 

Absolute Maximum Ratings 
TA = 25°C 

Supply Voltage 

Error Ampillier Input Voltage 

Output Voltage 

Output Current 

TDtal Power Dissipation. C Package 

Total Power Dissipation. G Package (Note I) 

Operating Temperature Range 

Storage Temperature Range 

Temperature 
Range 

-20°C to +85°C 

-20°C to +85 °C 

41 V 

V+-0.3V 

41 V 

250 mA 

1000 mW 

780 mW 

-20 to +85°C 

-65 to +125°C 

Note: 1. Mounted on 5x5 em Glass-Epoxy PC board 
(thickness 1.6 mm) 

Comment: Stress above those listed under "Absolute Maximum 
Ratings" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any 
other conditions above those indicated in the operational sections of 
this specification is not implied. Exposure to absolute maximum 
rating conditions for extended periods may affect device reliability. 

Electrical Characteristics 

t-{EC 
Recommended Operating Conditions 

Limits 
Tost 

Paramorer Symbol Min. Typ. Max. Unit Conditions 

S:pply 
V+ 12 40 V VDltage 

Output 
Vo -0.3 40 VDltage 

Output 
10 

-0.3 mA Current 200 

ErrDr 
Amplifier 10 -0.3 mA 
Sink Current 

Timing 
Ct 0.47 10.000 nF 

CapacitDr 

Timing 
Rt 1.8 500 kG 

Resistance 

OsciliatiDn 
lose 40 500 kHz 

Frequency 

Operating 
TOPT -20 +85 cC 

Temperature 

V+ = 15 V, f = 10kHz, -20::; T OPT::; +85 ce, unless otherwise noted 

Limits Test 
Parameter Symbot Min. Typ. Max. Unit Conditions 

Reference Section 

Output VDltage VREF 4.75 5.25 V IREF = 1 mAo TA = 25°C 

Line RegulatiDn REGIN 25 mV 7 V oS V+ oS 40 V.IREF = 1 mAo TA = 25°C 

lDad RegulatiDn REGL 15 mV 1 mA::; IREF::; 10 mAo TA = 25°C 

Temperature CDeHlcient 0.01 0.03 %rC -20°C::; TA::; +85°C.IREF = 1 mA 

ShDrt Circuit Output Current ISHORT 35 mA VREF = 0 

Oscillator Section 

Frequency lose 10 kHz Ct = 0.01 pF. Rt = 12 kn 

Standard DeviatiDn DI Frequency 10 % 7 V oS V+ oS 40 V. Ct. Rt cDnst.. TA = 25°C 

Frequency Change with Temperature .t.fI LI.T 2 % O°C oS TA oS +85°C. Ct = 0.01 pF. Rt = 12 kn 

Frequency Change with VDltage .t.fI.t.V % 7 V oS V+ oS 40 V. Ct = 0.01 pF. TA = 25°C. RT = 12 kn 

Dead-Time Controt Section 

Input Bias Current Ib -2 -10 /lA o oS VIN oS 5.25 V 

Maximum DUty Cycle (Each Output) 45 % VI = 0 

Input ThreshDld VDltage VTH 0 3.3 V Zero duty cycle. maximum duty cycle 

7-4 



~EC 
Electrical Characteristics (Cont.) 
vee = 12 V, T A = 25°C, unless otherwise noted 

Limits 

Parameter Symbol Min, Typ. 

Error Amplifier Section 

Inpul OHsel Voltage Vio 

Inpul OHsel Currenl lio 25 

Inpul Bias Currenl 0.2 

Common Mode Inpul Vollage, low -0.3 

Common Mode Inpul Voltage. High VCC-2 

Open loop Vollage Ampillicalion AVOL 60 74 

Unity Gain Bandwidlh GBW 500 

Common Mode Rejeclion Ratio CMRR 65 BO 

Output Sink Current 10 SINK 0.3 0.6 

Output Source Current 10 SOURCE -2 

PWM Section 

Input Threshold Voltage 4 

Input Sink Current 10 SINK 0.3 0.6 

Output Section 

Max. Unit 

10 mV VOAMP = 2.5 V 

250 nA VOAMP = 2.5 V 

/lA VOAMP = 2.5 V 

V 7 V,; V+,;40V 

V 7 V,; V+,; 40 V 

dB VOAMP = 3 V 

650 kHz 

mA VOAMP = 0.7 V 

mA VOAMP = 3.5 V 

4.5 V Zero Duty Cycle 

mA V!PIN3j = 0.7 V 

Collector CuioH Current ICBO 2 100 /lA VCE = 40 V. V+ = 40 V 

Emitter CutoH Currenl ICEO -100 /lA V+ = VCO = 40 V 

Test 
Conditions 

j.lPC494 

Collector Saturalion Voltage ... V.C.E~S.A!I .••.....•.... 1: 1 .••.•.. 1:~ ...••. Y ..... I~.=: .2.0.0. ~~'. ~~.=: .0: .c?~~?~ ~~!I!e~ ......•......•....• 
VCE!ONj 1.5 2.5 V IE = 200 mA, Vc = 15 V, emitter lollower 

OUlput Voltage Rise Time, 
Common Emitter 

Oulpul Voltage Rise Time. 
Emitter Follower 

Output Voltage Fall Time, 
Common Emitter 

OUlput Voltage Fall Tima, 
Emitter Follower 

Total Device 

Siandby Current 

Oias Current 

tr 

Ir 

If 

tf 

ICCSB 

100 

100 

70 

70 

o 
10 

200 ns V+ = 15 V, RL = 150 n, TA = 25°C 

200 ns V+ = 15 V. RL = 150 n. TA = 25°C 

200 ns V+ = 15 V, RL = 150 n. TA = 25°C 

200 ns V+ = 15 V. RL = 150 n, TA = 25°C 

12.5 mA V+ = 15 V, all olher inputs and outputs open 

mA V!PIN4j = 2 V, see ligure 1 

Nole: Standard deviation is a measure of the statistical distribution about the mean as derived from the formula: 

u = V _c=~,,:-:-(X_n--:=_X)_2 n=1 

N 
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pPC494 

Test Circuit 

Test Circuit 

(4) 
Test Circuit 

Test Input (3) 

15 V 

v+ 
Dead Time 

Typical Voltage Waveforms 

Voltage 
aiel 

Voltage 
at C2 

1500 1500 
2W 2W 

RL 

C, 1-+----4>-0 Output 1 

I-..... ----<>Oulput 2 

83-002492A 

Voltage A Ii .AA.AAA A AA Ii AAAA A A AA A.A 
aley IrrrrrrrryvyyyYVrryrYI 

Dead Time 
Control 

Input 

Function Table 

7-6 

Output Control 
Input (13 pin) 

At Ref-Out 

Grounded 

Output Function 

Normal push-pull operation 

Single-ended or parallel output 

~EC 



ttiEC 
Operating Characteristics 
TA =25 ± 2°C, VIN = 15 V 

Maximum Power Dissipation 
1.2 

Thermal Resistance 
R8JA ;= 125 °C/W 

~ 
~ 1.0 
~ 
o 

° i 0.8 
.~ 

C 
; 
° .. 
5 
E .; 
;;: 

N 

~ 
I;" 

~ 
! 

0.5 

0.4 

0.2 

o 
o 25 

~ 
......... 

50 75 100 

Ambient TempElrature (OC) 

Reference Voltage vs. Supply Voltage 

€ 4 
V 

o 

S o 
> 3 
g 
~ 

J 

/ .; 2 
a: 

1 / 

II o 
o 

500 

200 

1Cr: 

50 

20 

10 

~ 
""" ----- "---

~ 

""" 

10 15 20 25 30 35 

Supply Voltage (V) 

Frequency vs. RT and CT 

v+ = 15 V 

........... 

""-~ 0" 

I" 1 J -:::''''>0 

,~ 

" 0.0 , '" ......... 1--, '0 4/:, 
............ ........ 

... ,> 

K"- ........... 

'" 
........ 

........ 
10 20 50 100 200 500 

Timing Resistance (kO) 

125 

;;-
E-
o 
'" 0 . 
~ 
0 
0 s 
~ 
11 
~ 

~ 
a: 

~ 

~ 

~ 
40 

~ . 
'" 0 . 
~ 
0 
~ 
0 
0 

~ ,z 

40 

20 

-50 

pPC494 

Mis-Operation Prevention Circuit Characteristics 

"-}P [: ~:" 

Supply voltage (V) 

Reference Voltage vs. Temperature 

V+ = 15 V 
IREF=lmA 

r--------r-------t--------t--------r-------- ~ 

&) 

~ 
~------~------~25~----~5=0------~7~5------~10; 

-25 

Ambient Temperature (OC) 

Frequency vs. Temperature 

V+ = 15 V 
Rt=12kO 
Ct = 0.01 J.iF 

------
~~ -.- --

-2 

-4 

-6 

--25 25 50 75 100 

Ambient Temperature (ec) 

7-7 

D 



pPC494 

Operating Characteristics (cont.) 
TA =25±2°C. VIN= 15V 

Duty Cycle VS. Dead Time Control Input Voltage 

10 

~ 

! 20 

~ 
0 

30 

40 

50 

v-vJv 
~~/l~~ 
A ~ 

'" 
~ 

/ 
~ 

v+ = 15 V 

V 
Rt = 12 kO 
CI = 0.01 f.JF 

Dead Time Control Input Voltage (V) 

Collector Saturation Voltage VS. Output Current 

I 
VeE (ON) 

VeE (sat) 

-~ 1---

40 80 120 160 

Output Current (rnA) 

7-8 

iii 
~ 
c 

~ 
j 
0 
> 
0. 

~ 
li 
0 

200 

t\'EC 

Open-Loop Voltage Gain vs. Frequency 

120 

100 

80 

60 

40 

.......... 

"" ...... ~ 
20 '" ~ o 

1 10 100 lk 10k lOOk 1M 

Frequency (Hz) 

Standby and Bias Current VS. Supply Voltage 
12 

Ib (N~tel) 

II I 
HSB (Note 2) 

V 
Note 1. VOT = 2 V (4 pin) 
Note 2. v+ terminal 

biased other 
terminal open. 

o o 10 20 30 40 

Supply Voltage (V) 



t-IEC 
Typical Application Circuit (lC) 

Circuit 

------OVOUI 

(sense GND 

} 
Output Terminal 
01 S.M.P.S. 

-Iosense 

+Iosense 

R, 
3.9 k 

VR, 
2 k 

R, 
5.1 k 

Connection Diagram 

Output Output Control 
Function Input (13 pin) 

Push· Pull At Ref·Out 
Operation IJPl Wiredl 

Single·Ended or Grounded 
Partial Output IJP2 Wiredl 

JP 2 n 

C, R, 

0.01 fJF 24 k 

2k 
VR, 

C, 

10JiF + R, 
7.5 k 

+5 V (VREF.) 

Output Mode 

Open Collector IRg. RIO 0 01 

Emitter Follower IRII. R12 0 01 

Open Collector IRg. RIO 0 01 

Emitter Follower IRll. R12 0 01 

pPC494 

Vee 

12 V 

R12 R11 
1100 1100 

C, 

E, 

E, 

C, 

R, R10 
1100 1100 

Cs: recommend film capacitor 
'ose =- 40 kHz 

83-001939C 

Output Voltage Waveform 

C1. C2 Lr1J"1..JlJ1IU _ 0 

E1.E2~_O 

7-9 
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J.lPC494 

Typical Application Circuits 

Forward Type 

+12 V 

(13) 

(12) 

v+ C11-'(:::.a)_-+~ 
(9) 

E1 

Output 
Control 

(14) Ref 

Oul 
GND 

Push-Pull Type (Isolated) 

v+ 

GND 

7-10 

GND 

(11) 

(10) 

(9) 

(a) 

(7) 

ttiEC 

To EA.II To EA. I 
(Over Current (Vo Sense) 

Protection) 

83-001941B 

To EA.II To EA. I 

-!-12 V 

(12) 

C, 
v+ 

E, 

E, 

C, 

GND 
(13) 

(14) 
Ref Out 

83 0019428 I 



NEe 
Typical Application Circuits (Cont.) 

Push-Pull Type (Non Isolated) 

V+ (40 Y max) 

(12) 

v+ C, (11) 

(13) 

(14) Rei Out 

Stepdown Chopper 

V+ (40 V max.) 

(12) 

v+ (11) 
C, 
., (10) I 
., (9) i 
c, ~ -" 

., r(1_0.,) --JV\,..,..-t:~ . 
• , (9) 

C, (8) 

+ 

+ 

To EA.II To EA.I 

(Over Current Protecllon) 

pPC494 

+ 
VOUT 

To EA.II To EA.I 

83-0019439 

YOUT 

83-OO1944A 

II 
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jJPC494 

Synchronized Operation 

If synchronized operation is needed, master-slave 
circuit can be used. This circuit is shown below. 
Initially, Rt terminal of slave Ie is connected to Pin 14 
(Ref Out) and internal oscillator is stopped. 

Synchronized Operation 

v+ 

(12) REF (14) 
v+ OUT RT (6) 

RT 

(M) CT 

CT 
(5) 

1 (7) 
GND 

(12) 
v+ REF (14) (M): Master 

OUT 
(6) (S): Slave 

RT 
(8) 

CT 
(5) 

(7) 
GND I 

I 
I 
I + next CT terminal 

83-00194SA 

7-12 

t-IEC 
Mis-operation Prevention Method 

If the supply voltage drops below 2-2.5 V, the mis­
operation prevention circuit is disabled. However, the 
internal flip-flop is still active and each output will be 
high. Thus, if prevention from this condition is desired, 
the following circuit may be used. 

Mis-operation Prevention Method 

v+ 2SA1152 

1 
"t 1(12) 

v+ 

620 n 
1 k 

GND 

~ 2.7V J) 
r, 

83-0D1946A 



ftt{EC 
NEe Electronics Inc. 

Description 

ThetlPC751 and thetlPC752 are monolithic integrated 
circuits designed for reading and writing data in high 
performance magnetic disk storage systems, and are 
designed to mount on the head stack arm of hard disk 
units. Each IC contains four read preamplifiers, four 
write drivers, an output line driver, head select decoder 
circuitry, and fault monitoring circuits. These devices 
offer three modes of operation: Read, Write and Idle. 

The tJPC752 is similar to the tlPC751 in function, but 
provides a lower differential gain in the read mode for 
higher inductance and higher output heads. 

All signal levels and current specifications are fully IBM 
3350 head and support arm compatible. 

Ordering Information 

Part 
Number Package 

pPC751 B Ceramic Flat 

pPC752B Ceramic Flat 

Absolute Maximum Ratings 
Positive Supply Voltage 

Negative Supply Voltage 

Input Voltage 

Storage Temperature Range 

Operating Moving-Air 
Temperature Range 

Operating Junction Temperature Range 

Operating 
Temperature 

Range 

DoC to +70°C 

DoC to +70°C 

-0.6 to 7.0 V 

-5.5 to 0.6 V 

v- - 0.3 to v+ +0.3 

-65 to +150°C 

o to +70°C 

+150°C 

Comment: Stress above those listed under "Absolute Maximum 
Ratings" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any 
other conditions above those indicated in the operational sections 01 
this specification is not implied. Exposure to absolute maximum 
rating conditions for extended periods may affect device reliability. 

Recommended Operating Limits 
Limits 

Fatamelef Mi~. Max. ~nil Mode 

v+ 5.7 6.3 V Read/Write/Idle 

V- -4.2 -3.B V Read/Write/ldle 

Unsafe Voltage 4 v+ V Read/Write/ldle 
+ 0.3 

Head Center 3.2 3.B V Write 
Tap Voltage 

Write Current 45 rnA Write 
(lwC) 

tJPC751/752 
QUAD ADDRESSABLE 

READ/WRITE AMPLIFIER 

Pin Configuration 

v-===~ r;::=== GND 
HS1 (Head Select 1) WS (Write Select) 

v+ H21 (Head 2-1) 

US (Unsafe) H22 (Head 2·2) 

we (Write Current) HOl (Head 0·1) 

Ne H02 (Head 0·2) 

Ne H31 (Head 3-1) 

Ne H32 (Head 3-2) 

OX (Data Xl H11 (Head 1-1) 

OY (Data V) -"'----,-rr.--n-rr---I- H12 (Head 1-2) 

HS2 (Head Select 2) 

v-==:::::::J 
CE (Chip Enable) 

L.:::===GND 
83-002583A 

Electrical Characteristics 
Test Conditions (unless otherwise specified) 

Parameter Range Unit Mode 

V+ 6.00 ± 0.01 Read/Write/ldle 

V- -4.00 ± 0.01 Read/Write/ldle 

VWS 0.00 ± 0.01 Read 

VWS 3.50 ± 0.01 Write 

VCE 000 + 0.01 
. - 0.00 Read/Write 

Lh Max. 0.1 pH Read/Write/ldle 

Rh Max. 0.01 Read/Write/ldle 

VCT 0.00 ± 0.01 Read 

VCT 3.50 ± 0.01 V Write 

VUS 6.00 ± 0.01 Read/Write/ldle 

RU 200 ± 1 Read/Writelldle 

RL2 101 ± 1 
0 V Read/Write/ldle 

IWC 0 mA Read 

IWC 40 ± 1 mA Write 

Ambient Temperature 25 ± 2 °C Read/Write/ldle 

Head Selection Table 
Head Setected VHSI VHS2 

o 
VLHS VHHS 

VLHS 

VLHS VLHS 

7-13 
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JlPC751/752 t-{EC 
Connection Diagram 

r-~--------------------------------l 

~ lus 

T,we 
r l 

11 tv I 
I 

Iwe I -I MARS 
Gale Unsafe 

I I 

us 

I I 
I I 

ws¢.-- Write 

~ 
Read Read I 

L Select Amp Pre-Amp H01 

I ~I <:: I 11-J Vws 
I N f H02 
I I 

RL1 I ox .l ~~!~r I 

1 ~ lOv > I 
I 

1 RL2 T -t I 
I Read I 
I Pre-Amp I H11 

I 

~ ~ I~ I 
CEA I 

H12 
Chip 

t veE 
T Enable .l ~~!=r I 
I > I 
I I 
I "t I 
I Read l HS11 

Head 0 Pre-Amp H21 

t VHS 

-
~ 

I:}-
I Head 1 

I - H22 
I 

HS2J. 
Head 2 .J Write - I 

t VH
' 

T 
Driver 

Head 3 > I 
I I 
I "r I 
I Read I 
I Pre-Amp 1 H31 

I ~ 
I:}-

I 'I H32 

I L!,Write I 
I Driver I 
I > I 
I "1 I 
I I -::-L __________________________________ J l~ 

83-Q02584C 
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ttlEC /lPC751/752 

Mode Select 

The circuit has three modes of operation: Read, Write 
and Idle. The state of the Chip Enable and Write Select 
determines the mode of operation as shown in the 
following tabie. 

Mode Select 
Limits 

Parameter Min. Max. 

Chip Enable 

5.5 6.3 

0.0 0.7 

IHCE -110 -50 

ILCE -1.3 -0.7 

Write Select 

3.2 3.8 

Unit 

V Idle 

V Read/Wrile 

pA Idle, VCE = V+ - 0.5 V 

mA Read/Wrile, VCE = 0.0 V 

V Wrile/ldle 

-0.1 0.1 V Read/Idle 

Test 
Conditions 

0.35 2.7 mA Wrile/ldle Ilransilion unsafe currenl oH) 
IHWS ......................................................................................... 

0.7 3.5 mA Wrile Ilransilion unsafe currenl on) 

ILWS 

Switching Delay 

Supply Current 
Limits 

Parameter Min. Max. Unit 

ICCRW 12 20 mA 

ICCID 150 pA 

IEERW 70 mA 

IEEID 40 mA 

Total Head Input Current 

0.1 mA Read/Idle 

0.5 JJ.S All modes 

Test 
Conditions 

Read/Wrile 

Idle 

Raad/Wrile 

Idle 

Head Select 

One of four heads may be selected by controlling the 
state of two head select inputs. The head is selected 
as specified below: 

Head Select 
Limits 

Test 
Parameter Min. Max. Unit Conditions 

VHHS -0.97 -0.61 V Temp = DoC - 70°C 

Sum of all head input currents with Iwe = 0 VlHS -2.38 -1.52 V Temp = DoC - 70°C 

240 
Limits 

Parameter Min. Max. Unit 

IHcIW) 3.0 mA 

IHCIR) 0.16 mA 

IHCIID) 0.10 mA 

Test 
Conditions 

Wrile, VCT = 3.5 V 

Read, VCT = 0.0 V 

Idle, VCT = 3.5 or 
0.0 V 

IHHS 

ILHS 

Swilching Oalay 

pA 

60 pA 

50 ns 

7-15 
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pPC751/752 NEe 
Read Mode (pPC751 B) 

In the Read mode the circuit functions as a low noise 
differential amplifier. The state of the head select inputs 
determines which amplifier is active. 

Read Mode (pPC751 B) 

Parameter 

Input Current 

oillanntial Input Capacity 

Dlllarential Input Resistance 
(Damping Resistor) 

Output oHset Voltage 

Common Mode Output Voltage 

oillerential Gain 

Gain Linearity (DC) 

Bandwidth 

Input Noise 

Common Mode Input to 
Dillanntial Output Rejection Ratio 

Power Supply Rejection RatiO 
(referred to the avCC or 
a VEE = 0.1 Vp-p input) 

Channel Separation 

Unsafe Carrent 

Limits 

Min. Max. Unit 
Test 

Conditions 

18.8 pF VIN = 0 V 

585 915 n VIN = 0 V. 25°C ......................................................................................... 
565 915 0 VIN = 0 V. DOC ......................................................................................... 
585 984 n VIN = 0 V. 70°C 

100 mV 

-0.75 -0.50 V VIN = 0 V 

28 43 V/V VIN = 1 mVp-p. oVoC.1 = 300 kHz. 25°C: ......................................................................................... 
30 45 V/V VIN = 1 mVp-p. DVoC. I = 300 kHz. DOC: ......................................................................................... 
27 40 V/V VIN = 1 mVp·p. OVOC. I = 300 kHz. 70°C 

Vo (VIN = 5 mY) - Vo (VIN = 0 mY) / 5.0 mV 
0.9 1.1 

Vo (VIN = 0.5 mY) - Vo (VIN = 0 mY) 5.0 mV 

liN = On. VIN = 1 mVp.p 
30 MHz Gain@low =-3dB 

Gain @ 300kHz 

6.6 /lVRMS VIN = 0 V. liN = 0 n. 15 MHz power bandwidth 

45 dB VIN = 5 mVp-p. DVDC. I :s 5 MHz 

45 dB VIN = 0 V. I:s 5 MHz 

40 dB VIN = 1 mVp-p. OVDC. I = 300 kHz. three channels driven 

0.1 mA Wrlle Current = 0 mA 

40 45 mA Write Current = 45 mA 

Read Mode (pPC752B) 

The same as pPC751 B except for the following char­
acteristics. 

Read Mode (pPC752B) 

Parameter 

Output oHset Voltage 

oiHerential Gain 

Gain Linearity (~C) 

Input Noise 

7-16 

Limits 

Min. Max. Unit 
TBst 

Conditions 

...... 8:~ .......... !~:~ .......... ~~~ ....... y!~ ~ ~ ~~p:~ •• ~~~~ •• f.~~~~.k.H~ •. ~~~~ ...•.....•••.•••• 
8.5 13.25 V/V VIN = 1 mVp-p. OVDe.f = 300 kHz. DoC ......................................................................................... 
7.5 12.5 V/V VIN = 1 mVp-p. oVoC.1 = 300 kHz. 70°C 

0.9 1.1 
Vo (VIN = 5 mV) - Vo (VIN = 0 mY) /5.0 mV 

Vo (VIN = 0.5 mY) - Vo (VIN = 0 mV) 5.0 mV 

25 /lVRMS VIN = 0 V. liN = 0 n. 15 MHz power bandwidth 



NEe pPC751/752 

Write Mode 

In the Write mode the circuit functions as a current gate. 
Externally supplied Write current is gated by the state 
of the head select and data inputs to one side of 
one head. 

Write Mode 

Parameter 

Differential Input Voltage 

Single Ended Input Voltage 

OX DY Input Current 

Current Gain 

Write Current Voltage 

Hud Current Transition Time 

Head Current Switching Delay Time 

Head Current Switching Hysteresis 

Unsale Current 

Unsale Switching Delay Time 

Unselected Head Current 

Differential Head Voltage 

Limits 

Min. 

0.225 

-2.0 

-2.0 

0.95 

-3.7 

Max. 

-0.45 

+2.0 

1.0 

-3.0 

15 

15 

Unit 

V 

V 

mA 

V 

ns 

ns 

ns 

IWC = 45 mA 

IWC = 45 mA 

Test 
Conditions 

IWC = 45 ms. LH = 0, 1= 5 MHz 

IWC = 45 ms, LH = 0, I = 5 MHz 

IWC = 45 ms, LH = 0, I = 5 MHz; data rise 
and lall time SIns 

0.1 mA IWC = 30 mA, 1= 2 MHz. LH = 9 JlH ......................................................................................... 
. . . . . . ~O ......................... ~~ ........ I~~ ~ .3~. ~~'. ~ ~ ~. ~~~'. ~~.=:.~ ~~ .................. . 

20 mA IWC = 45 mA, RH = 00 one side 01 head only 

1.0 Jis IWC = 3D mA, 1= 2 MHz, LH = 9 JiH ......................................................................................... 
..... .. :~ ........... ~.~ ........... ~~ ........ I~~ ~ .3~. ~~'. ~ ~ ~.~~~,. ~~ .=:.~ ~~ .................. . 

1.0 4.0 JiS IWC = 45 mA, RH = 00 

1.5 mAo·p IWC = 45 mA, 1= 2 MHz, LH = 9.5 JlH 

9.0 Vo·p IWC = 45 mA, LH = 10 JlH 

7-17 
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NEe 
NEe Electronics Inc. 

Description 

The tJPC754 is a two stage wide band differential 
amplifier which features a very narrow gain range and 
30 MHz bandwidth. This device is designed to be used 
primarily as the preamplifier for the servo head of the 
model 3348 head/arm assembly. 

Features 

D Very narrow gain range 
D 30 MHz bandwidth 

Ordering Information 

Part 
Number 

JlPC754D 

Package 

Ceramic DIP 

Absolute Maximum Ratings 
Power Supply Vollage 

Differential Input Vollage 

Operating Temperature Range 

Storage Temperature Range 

Operating 
Temperature 

Range 

-12 V 

±1 V 

-65 to +15D O C 

Comment: Stress above those listed under "Absolute Maximum 
Ratings" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any 
other conditions above those indicated in the operational sections of 
this specification is not implied. Exposure to absolute maximum 
rating conditions for extended periods may affect device reliability. 

pPC754 
MAGNETIC SERVO HEAD 

PREAMPLIFIER 

Pin Configuration 

,uPC754D 

Note: Pin 8 cannot be connected to any circuit, 

Connection Diagram 

Output 

1300: 

Note: A O.1I1F ceramic capacitor is recommended for 
good power supply noise fillering. 

83-002S85A 

83-002S86A 
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pPC754 

Recommended Operating Conditions 
Limits 

Parameter Symbol Min. Typ. Max. 

Supply V- -7.45-8.3 -9.15 
Vollage 

Inpul 
VIN Signal 

Ambienl 
TA 0 70 Temperature 

Electrical Characteristics 
TA = 25°C, V- = -8.3 V ±10% 

Parameter Symbol 

Differential Gain 

Bandwidth 8W 

Inpul Resistance RIN 

Input Capacitance CIN 

Output Dynamic Range (Differential) 

Power Supply Current tcc 

Output Offset Vos 

Equivalent Input Noise 

PSPR. Input Relerred PSPR 

Gain Sensitivity (Supply) 

Gain Sensitivity (Temperature) 

CMRR, tnput Relerred eMRR 

7-20 

Test 
Unit Conditions 

V 

mVpp 

°C 

Limits 

Min. Typ. 

77 93 

10 30 

800 1000 

3 

350 

26 

50 65 

±1.3 

-0.2 

55 70 

t'tIEC 

Test 
Max. Unit Conditions 

liD RL = 130 0 

MHz VIN = 2 mVpp 

1250 0 

pF 

mVpp RL = 1300 

35 rnA V- = -9.15 V 

±600 mV RS = 0, RL = 130 0 

14 JlV RS = 0, RL = 1300, BW = 4 MHz 

dB RS = 0, I:S 5 MHz 

% Rl = 1300 

%/oC TA = 25°C to 70°C, RL = 130 0 

dB I:S 5 MHz 



t-IEC 
NEe Electronics Inc. 

Description 

The tJPC1042 is a switching regulator control circuit 
designed for use in Switch Mode Power Supplies 
(SMPS). The tJPC1042 uses the Pulse Width Modulator 
Technique (PWM) and features on chip voltage refer­
ence, dual error amplifiers, oscillator, pulse width modu­
lator comparator, pulse steering flip flop, dual phase 
output drivers, and deadtime adjustment. The tJPC1042 
is ideal for forward and push-pull converters with 
minimum external circuitry. 

Features 

D Internal oscillator has symmetrical triangular 
waveform 

D Adjustable dead time (0 to 100%) 
D Includes a misoperation-preventing circuit at low 

input voltage 
D No double pulsing of outputs 
D Error amplifier II can operate with 0 V input 

voltage level 

Equivalent Circuit 

pPC1042 
SWITCHING REGULATOR 

CONTROL CIRCUIT 

Pin Configuration 

+ InpulA 

-lnpulA 

Compensation 2 

Compensation 3 

+ Input B 

- Input B 

Dead Time AdJ, 

GND1 '--__ ..--Jr 

Ordering Information 

Part 
Number 

JJPC1042C 

Package 

Plastic DIP 

Compensation 1 

GN02 

Co 

C. 

VREF 

83-002495A 

Operating 
Temperature 

Range 

I-------------------------~ 

I I 

V+ 

RT 

CT 

DAdl. 

Compen­
satfon 2 

.,...Input A 

-lnpulA 

Compen­
sation 1 

11 

15 

9 

10 

7 

3 

2 

1 

16 

I I 

I 
HV 

I I 
I I ~ L I 

Ref. Voltage LowV. Stop I I 
I 

m rh I 
I 9HV I 

1T I 01- ~ I I Oscillator I ~ F/F J I I 
J I I I 

i N\J\A-K I Comp.2 I 
I I 

I I com p.,-f" 
B '" I I I 

E"., Amp. 1 I-bL I 
I I +5V +5V Error Amp. 2 

I ( :1 I 
I I 
I I 
: l I 
~------------------- ______ I 

12 

13 

,. 
5 

6 

4 

8 
0 

Co 

GND2 

+ Input B 

-Input B 

Compen. 
satlon 3 

GND1 

83-002494C 

7-21 

II 



tJPC1042 

Absolute Maximum Ratings 
TA = 25°C 

Supply Vollage 

Output Currenl [Each Output) 

Reference Output Current 

Total Power Dissipation 

Operating Temperature Range 

Storage Temperature Range 

30 V 

40 V 

100 mA 

40 mA 

800 mW 

-20 to +85°C 

-40 to +125°C 

Comment: Stress above those listed under "Absolute Maximum 
Ratings" may cause permanent damage to the device. This is a 
stress rating only and functional operation of the device at these 
or any other conditions above those indicated in the operational 
sections of this specification is not implied. Exposure to absolute 
maximum rating conditions for extended periods may affect device 
reliability. 

Electrical Characteristics 
V+ = 12 V, T A = 25°C unless otherwise noted 

Limits 

Parameter Symbol Min. Typ. Max. 

Reference Section 

Output Voltage Vo 4.6 5.0 5.4 

Line Regulation REGIN 13 35 

Load Regulation REGL -2.5 -10 

Ripple Rejection RR 60 

VREF orilt AVREF/t.T 200 750 

Low Voltage Stop Section 

Startup Voltage V+[L to H) 7.5 

Hysteresis Vollage VHYS 0.5 

Oscillator Section 

Maximum Oscillation Frequency fmax 100 

IniUal Accuracy ±5 ±IO 

Temperature Stability -6 -10 

Output Voltage [High) VOH 4 

Output Voltage [Low) VOL 2 

Line Frequency Stability ±I ±2 

Error Amplifier t Section 

Input Offset Voltage Vio ±2 ±IO 

Input Offset Voltage Drift t>.Vlol t>. T ±4 ±10 

Input 81as Current 18 +1.3 +10 

Large Signal Voltage Gain AVOL 72 87 

Common Mode Input Voltage Viem 1.2 4.0 

Common Mode Rejection Ratio eMRR 70 

Small Signal 8andwidth GBW 

7-22 

~EC 

Recommended Operating Conditions 

Parameter 

Supply 
Vollage 

Oulpul 
Vollage 

OUlput 
Current 

Reference 
Output 
Current 

Oscillation 
Frequency 

Unit 

V 

mV 

mV 

d8 

pV/oC 

V 

V 

kHz 

% 

% 

V 

V 

1% 

mV 

pV/oC 

pA 

d8 

V 

dB 

MHz 

Limits 

Symbol Min. Typ. Max. 

V+ 12 16 

Vo 24 32 

10 5 20 40 

I REF 0 

fose 20 40 100 

Test 
Conditions 

10 = 0 

8 V oS V+ oS 20 V, IREF = 0 

o oS IREF oS 20 mA 

f = 120 Hz 

-20°C::; TOPT::; +85°C 

OoSV+oSI2V 

OoSV+::s12V 

RT, CT constant 

-20°C::; TOPT::; +85°C 

8 V::; V+::; 20 V 

-20°C::; ToPT::; +85°C 

Unit 

V 

V 

mA 

mA 

kHz 

AVI = 0 d8, CI = 560 pF, C2 = 150 pF 

Test 
Conditions 



t-IEC 
Electrical Characteristics (Cont.) 
V+ = 12 V, TA = 25°C unless otherwise noted 

Limits 

Parameter Symbol Min. Typ. 

Error Amplifier 2 Section 

Inpul Ollsel Voltage Vlo ±3 

Input Offset Voltage Drift t.Vlo/ t. T ±3 

Inpul Bias Current Ib -1.5 

large Signal Voltage Gain AVDL 72 100 

Common Mode Input Voltage Vlcm 0 

Common Mode Rejection Rallo CMRR 70 

Small Signal Bandwidth GBW 1.2 

Maximum Oulpul Currenl 

Dead Time Adjustment Section 

Inpul Bias Currenl Ib -4.5 

Inpul Voltage [0% Duty) VIN 1.35 

Inpul Voltage [100% Duty) VIN 3.3 

Output Section 

Colleclor 10 Emiller Voltage VeE 40 

Colteclor 10 Emlnar culon Current ICED 

Colleclor Saluration Voltage VCE[SAT) 0.55 

Risa Time Ir 80 

Max. Unit 

±10 mV 

±10 p.V/oC 

-10 p.A 

dB 

3 V 

dB 

MHz 

1.0 rnA 

p.A 

V 

V 

V 

10 p.A 

0.7 V 

os .................................................................. 
Fait Time If 70 ns 

Tolal Siandby Currenl ICCSB 12 15 mA 

Operating Characteristics 
TA = 25°C 

Maximum Power Dissipation 
1.2 1 M 

1.0 

~ 
~w 

0.8 

0.6 

0.4 

100 k 

10 k 

....... 

0.2 

1 k 
25 50 75 100 125 o 

Ambient Temperature (Oe) 

JlPC1042 

Test 
Conditions 

AV2 = 0 dB, C3 = 220 pF, C4 = 470 pF 

IC= 1 mA 

Ic=20mA 

IC = 20 mA, V+ = 12 V, Rl ~ 560 0 

V+ = 20 V, IREF = 0 

Oscillator Frequency vs. RT and CT 

........... /:r ~20pF 
i"-... /470 PF 

...... y- 1000pF r-- ~ 
r- r-/_ 

....... 
~-f----

........ 

...... r'-/- --2200 pF -...,..-:::: --.700 P.F;'F/ -----r--0.01 JiF 

V+=12V 

-20 40 60 80 

Timing Resistor (kO) 

100 
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JlPC1042 

Operating Characteristics (Cont.) 
TA = 25°C 

! 
c .. 
'" . 
= ~ 

~ 
iii 

J 

€ . 
i 
c 
o 

~ 
;; 

"' 
~ 
.ll 
2 

~ 
8 
I 

120 

100 

80 

60 

40 

20 

0 

10 

0.1 

~ 
ff > 10m 

12 

10 

Error Amplifier I~ AV1 vs. Frequency 

C1 C2 VT=12V 

1--__ +-__ +-11 1000 pF 560 pF -- 1 -
III 4700 pF 1500 pF 3 

I 560 pF 150 pF =9;J 
1--~h,....~4.... 0.047 JiF 4700 pF 2 + 16 

1 

0.1 

C C, 

'1 

10 100 1k 10 k 100 k 1 M 

Frequency (Hz) 

Correct Saturation Voltage vs. Collector Current 

V 
,/ 

,.;' 

V 

10 

Collector Output Current (rnA) 

./ 

Total Standby Current vs. Supply Voltage 

~~ 

/ 
II 

I 

V 

100 

,Iii I I II 
o 10 15 20 25 30 

Total Standby Current (rnA) 
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~ 
: 
" c . 
~ 
i= 
~ 
;;: 
I 

5 

120 

iii 
<! 
c .. 
'" 1l. 
,'!! 

60 ~ 

! 
iii 

~ 
40 

.!l 
20 

0 
1 10 100 1 k 10 k 

Frequency (Hz) 

!\fEe 

V+ = 12 V 

:~ 
-J-t~ 

'1 

100 k 1 M 

C, 
470 pF 
1000 pF 
4700 pF 
O.01IJF 

10M 

Output Section Rise Time and Fall Time vs. Collector Current 
10" 

'" 

100 n 

10 n 
0.1 

13 

<' 12 

.s 
c 
~ 1 1 

" 

-25 

V+::= 12 V 

r-.. 
~ 

i"-. 

" '" I, 

10 

Collector Output Current (rnA) 

.:::::... ::,.... 

Total Standby Current vs. Ambient Temperature 

v+ = 12 V --r---I---

25 50 75 

Ambient Temperature (0C) 

100 

100 



NEe 
Typical Application 

+ V+ (8 to 16 V) 

C1-C4 
Capacitors 

tor Phase 
Compensation 

GND 2 

5k 5k 

Vo Sense 

RF2 
RF2 (100 k) 
(100k) 

50k 100 

-10 Sense 
(-20 to -50 mY) 

R1 
(6.8 k) 

R, 
(3.6k) 

C, 
(10p) 

JlPC1042 

lose ::- 40 kHz 

c, 

Loop Gain 

{AV1(Ll=~ 
2.5 k 

AV1(L) =, RF2 

100 

RF2; RF2 

Feedback Resistor 
for Gain Control 
Normally: 

AV1(L) '=; - 40 dB 

AV2(L) =. - 60 dB 

Cs: Soft Start Capacitor 
R1. R2: Resistor lor Dead Time Control 

83-002504C 
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pPC1042 

Internal Waveforms (Timing Charts) 

Oscillator 

Waveform 

Triangular 
Oscillation 

Output 

Comparator 1 

Output 

T· Type Flip-
Flop Input 

(NAND Gale 
Output) 

T-Type Flip-
Flop Q 
Output 

T-Type Flip-
FlOp 0 
Output 

Comparator II 
Output 

OuiputCA 

OutputCB 

7-26 

2V 

I 

~ 
-----, 

LJ 
ON 

I 
I 
I 
I 
I 
I 

ON 

U 

Dead Time Adj. Input Voltage 
(Pin 7 Input Voltage) 

Error Amplifier Output Voltage 
(Pin 3 Output Voltage) 

u 

ttlEC 

83-002S05C 



NEe 
NEe Electronics Inc. 

Description 
The pPC1060 is a precision low voltage reference regu­
lator which uses the band gap voltage reference tech­
nique. It features low temperature drift and low supply 
current drain. The pPC1060 is ideal for use in instru­
mentation and D/A converter applications. 

Features 

o High accuracy: Vo = 2.5 V ± 1% 
o Low temperature drift: t:,yo/6T ::; 40 ppm/oC 
o Low supply current: Icc::; 1.5 mA 
o Equivalent to MC1403 

Equivalent Circuit 

Q14 

R8 R, 

Q11 

R" 

pPC1060 
PRECISION 2.5 VOLT 

REFERENCE REGULATOR 

Pin Configuration 

Input C 1 \J 8 

Output [ 
2 tlPC1060C 7 

GNO c: 3 6 

NC[ 4 5 

Ordering Information 

Part 
Number 

IlPC1060C 

C, 

R13 

Q13 

Package 

Plastic DIP 

Q, 

:.J NC 

:.J NC 

:.J NC 

J NC 

83-002507A 

Operating 
Temperature 

Range 

Input 

Q, 

R, 

Output 

R, 

R, 

GND 
83-{){125068 
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pPC1060 

Absolute Maximum Ratings 

Inpul Voltage 40 V 

Power oissipalion 350mW 

Operating Temperalure Range -20 to HO°C 

Storage Temperature Range -55 to +125°C 

Comment: Stress above those listed under "Absolute Maximum 
Ratings" may cause permanent damage to the device. This is a 
stress rating only and functional operation of the device at these 
or any other conditions above those indicated in the operational 
sections of this specification is not implied. Exposure to absolute 
maximum rating conditions for extended periods may affect device 
reliability. 

Electrical Characteristics 
T A = 25°C, VIN = 15 V, 10 = 0 

Parameter Symbol 

Output Voltage Vo 

Temperature Drill 
t.Vo/t.T Output Voltage 

Output Voltage Change Vo 

Line Regulation REGIN 

Load Regulation REGLoAO 

Input Current liN 

Ripple Rejeclion Ralio RR 

Output Noise Voltage en 

Output Short Circuit Current 10SHoRT 

Typical Circuit 

Input 

t1:'" 

7-28 

Limits 

Min. Typ. Max. 

2.475 2.50 2.525 

40 

7.0 

4.5 
3.0 

10 

1.5 

90 

80 

17 

,uPC1060 

GND 

,..,EC 
Recommended Operating Conditions 

Parameter 

Input 
Voltage 
Range 

Output 
Current 

Power 
Dissipation 

Operating 
Temperature 

Unit 

V 

ppm/oC 

mV 

mV 

mV 

mA 

dB 

JlVp.p 

mA 

Limits 

Symbot Min. Typ. 

4.5 

10 o 

Po 

TOPT -20 

Test 
Conditions 

-20'C 05 TA 05 +70'C 

-20'C 05 TA 05 +70'C 

15 V 05 VIN 0540 V 
4.5Vo5VINo515V 

60510o51omA 

5 V 05 VIN 05 15 V, 10 = 0 
f= 120Hz 

4.5 V 05 VIN 05 40 V 
005 10 05 10 mA 

Vo = 0 

leo 
Output 

0.111 

~ 

Max. Unit 

40 V 

10 mA 

350 mW 

+70 C' 

83-0025086 
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NEe Electronics Inc. 

Description 

The J.lPC1555 is a highly stable precision timer capable 
of producing oscillation in the astable mode and accu­
rate time delays in the monostable mode. In the astable 
mode as an oscillator, the free running frequency and 
duty cycle are accurately controlled using two resistors 
and a capacitor. In the monostable or time delay mode, 
only one external resistor and capacitor is required. The 
totem pole output drivers can sink or source up to 
200 rnA making these devices ideal for driving small 
speakers, transducers, and single ended AC/DC 
converters. 

Features 

D Operates in both astable and monostable mode 
D Output can drive TTL loads 
D Adjustable duty cycle 
D NE555 direct replacement 

Equivalent Circuit 

5 213 Vee 

Control 
Vottage R, 

10 k 

R, 
5k 

R, 
5k 

Pin Configuration 

jiPC1555 
PRECISION TIMER 

CIRCUIT 

tJPC1555C 

R11 
6.2 k 

0" 

R12 
3.9k 

83-002568A 

R, 
7.5 k 

R, 
100 

R, 

Output 

83-0025678 
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IlPC1555 NEe 
Absolute Maximum Ratings 
TA = 25°C 

Voltage Between V+ and GND 

Puwer mSilpaLlOii, C Package 

Power Dissipation. G2 Package 

Operating Temperature Range 

Storage Temperature Range 

18 V 

600mW 

440mW 

o to +70°C 

-55 to +125°C 

Comment: Stress above those listed under "Absolute Maximum 
Ratings" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any 
other conditions above those indicated in the operational sections of 
this specification is not implied. Exposure to absolute maximum 
rating conditions for extended periods may affect device reliability. 

Electrical Characteristics 
TA = 25°C, V'= +5Vlo +15 V 

Limits 

Parameter Symbol Min. Typ. Max. 

Supply Voltage V+ 4.5 16 

Supply Current Icc 
10 15 

Threshold Voltage Vlh 2/3 V+ 

Ordering Information 

Part 
Number 

I'PCI555C 

I'PCI555G2 

Unit 

V 

Package 

Plastic DIP 

Plastic Miniflat 

Test 
Conditions 

mA V+ = 5 V. RL = 00. Vo = 0 V 

mA V+ = 15 V. RL = 00. Vo = 0 V 

V 

Threshold Current Ith 0.1 0.25 J.1A Note 1 

5 V V+=15V 

Operating 
Temperature 

Range 

O°C to +70°C 

O°C to +70°C 

Trigger Voltage VTRI6 .............................................................................. 

Trigger Current 

Reset Vollage 

Reset Current 

Control Voltage Level 

Outpul Vollage Orop (Low) 

Output Voltage Drop (High) 

Rise Time Output 

Fall Time Output 

Timing Error, Aslable: 
Initial Accuracy 

Drift wilh Temperature 

Drift with Supply 

1.67 V V+ = 5 V 

ITRI6 0.5 J.1A 

VRST 0.4 0.7 1.0 V 

IRST 0.1 mA 

9.0 10 II V V+= 15V .............................................................................. 
2.6 3.33 4 V V+ = 5 V 

0.1 0.25 V V+ = 15 V. ISINK = ID mA .............................................................................. 
0.4 0.75 V+ = 15 V. ISINK = 50 mA 

2.0 2.5 V V+ = 15 V, ISINK = 100 mA .............................................................................. 
2.5 V V+ = 15 V. ISINK = 200 mA .............................................................................. 
0.1 0.35 V V+ = 5 V.ISINK = 5 rnA 

12.5 V V+ = 15 V. ISOURCE = 200 rnA .............................................................................. 
12.75 13.3 V V+ = 15 V.ISOURCE = 100 mA 

2.75 3.3 V V+ = 5 V.tSOURCE = 100 mA 

100 ns 

100 ns 

0/0 RA, RB = 1 k to 100 kO. C = 0.1 J.1F 

50 ppm/oC ......................................... 
0.01 O/O/V 

Notes: 1. This will determine the maximum value of RA + Rs for 15 V operation. The maximum total resistance is 20 MO. 
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!ttIEC 
Operating Characteristics 
TA = 25°C 

1.2 I I 
v+ = 15 V 

Minimum Pulse Width 
Required lor Triggering 

1.0 

]: 
~ 0.8 

VI 
l' 

~ 0.6 .. 
E 
g 

0.' ." ,. 
0.2 

V V 
TJ~1250CI V 

/ 'I TJ =(5 0 C 

......tt. ~ 
Lowest Voltage Level of Trigger Pulse (V) 

High Output Voltage Drop vs. 
Output Source Current 

l- i--
/ l- f-

JL/--;I 
t--

1 -20°C/ V/ 
l5°C/ V 
~OOC~ 

~ 
r---

10 

ISOURCE (rnA) 

30 50 100 

~ 
S 

10 

~ 0.1 

V+-10V 

~ 

0.Q1 
1.0 

Low Output Voltage vs. 
Output Sink Current 

25"C ....... 

25°C 
'-.. -II 

70"C ..& ~ V 
b:=== ~::::::-- I'""'" 

i00C 

10 30 

ISINK (mA) 

20 c e -

L. ~ 
)'JI 70°C 

50 100 

J1PC1555 

Supply Current vs. 
Supply Voltage 

12 

-20 o e 
~ ~ ~ 

10 

~ -::::::--~ 
"- 25°C 

........::: -:"',)OC_ 

~ ~ 
I'""'" 

.& 
~ ..... 

10 15 

Supply Voltage (V) 

Low Output Voltage vs. 
Output Sink Current 

10 

20CC~ 

25°C, '-.. 

70°C "] J/ 
_L 

0.1 ~ 
~ 

1-"1"'" 

0.01 
1.0 

10 
V+=15V 

1 

o. 1 

~ 

0.0 1 
1.0 

3.0 5.0 10 30 

ISINK (mA) 

Low Output Voltage vs. 

70°C 

..::::;: 

3.0 

Output Sink Current 

25°C ....-:; 
~ r-:;...- .., 

........-:::: ~ V" 
~ 20 c e 

5.0 10 

ISINK (rnA) 

30 

50 100 

.-l 
20°CI V 

JQ 

50 100 
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pPC1555 

Operating Characteristics (Cont.) 
TA = 25°C 

'.2 
TA = +25°C 

'.0 

! 0.8 
i 
c 
c 0.6 ° ~ 
:!. 
e 0.4 
"-

0.2 

Output Propagation Delays vs. 
Vuaage Le-vel oi Trigger Puise 

V+~5V / 

V V 
~ 

......- / 

~ 

f-- / V+ =10V, 15 V 

I I I 

V 
V 

:::-

0.' 0.2 0.3 

Lowest Voltage Level of Trigger Pulse (V) 

Applications 

Monostable Operation 

When the timer is operated as a monostable multivibra­
tor, one external capacitor (C1), and one external 
resistor (R 1), are used as shown in figure 1. When the 
trigger input is reduced below 1/3 V+, the timer 
internal flip-flop is set. This releases the short circuit 
across the external capacitor and the Q output goes 
HIGH. The voltage across the capacitor voltage reaches 
2/3 V+, the internal comparator resets the flip-flop 
and the external capacitor (C1), is rapidly discharged, 
provided the trigger voltage is returned above 1/3 V+ 
(figure 2). The output is now in LOW state and a new 
timing cycle may be initiated. The time that the output 
is in the HIGH state is given by 1.1 R.C., or can be taken 
directly from figure 3. Both the charge rate and internal 
threshold are directly proportional to the supply volt­
age. Thus, the timer output pulse width is independent 
of the power supply voltage. If a LOW is applied to the 
reset input, the output is forced LOW and the external 
capacitor discharged regardless of the other inputs. 

Astable Operation 

When the timer is operated in the astable mode, two 
external resistors (R1 and R2), and one external capaci­
tor (C1), are used as shown in figure 4. With this 
connection scheme, the external capacitor (C1), charges 
and discharges between 1/3 V+ and 2/3 V+. The 
charge time (output HIGH) is: 

t = 0.693(R1 + R2)C1 

The discharge time (output LOW) is: 

t2 = 0.693R2C1 

7-32 
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Discharge Transistor (Pin 7) 
Voitage vs. Sink Current 

V+=5V 

~ '00 1--+++-+-+-70t-OCt-t-+--+--t-I-t-i-~-Il,l'-I-t-t--T--r 

'.0 ':-o.:::o,..L..J.--'-~o:':.,-.l..'-'--'---'----'-L..L-'----,~o ----'.--'-'-'---:'=00 

ISINK (mA) Pin 7 

The total period for one cycle of output HIGH and out­
put LOW is: 

t = t1 + t2 = 0.693 (R1 + R2)C1 

The frequency for this period, T, is: 

f=_1_= 1 
t 0.693(R1 + R2)C1 

The astable free-running frequency can also be found 
from the graph shown in figure 6. The duty cycle, the 
timetheoutput is LOW divided by the period, is given by: 

t2 R2 
D-------
. - t1 + t2 - R1 + R2 

Figure 1. Monostable Circuit 

5Vto15V 

{JPC1555 

Output '----+---+---1 

Reset 0---+---<>----1 

u Control 

,Io.O'"F f' 
III I 
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Figure 2. Monostable Waveforms 
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Figure 5. Astable Waveform 
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NEe Electronics Inc. 

Description 

The tJPC1571 is a dual gain control circuit in which 
either channel may be used as a dynamic range 
compressor or expander. Each channel contains a 
fullwave rectifier, a temperature compensated variable 
gain cell, and an operational amplifier. 

This circuit is well suited for use in telephone systems, 
limiters, voltage control amplifiers, and noise reduction 
circuits. 

Features 

D Single power supply operation 
D Temperature compensated 
D Complete compressor and expander in a single 

package 
D Dynamic range greater than 70 dB 
D Outputs fully protected against short circuits 

Block Diagram 

THO TRIM R3 -IN 

vo 

83-Q03294A 

Recommended Operating Conditions 
Limits 

Parameter Symbol Min Typ Max Unit 

Operating Temperature Top 0 70 °C 

Power Supply V+ 6 8 13.5 V 

Rectifier Capacitor CRECT 2.0 2.2 pF 

Pin Configuration 

CRECT[A] 

INRECT[A] 

1Nt:..G[A] 

-Input A 

RaA 

JlPC1571 
COMPANDER 

CRECT[B] 

INRECT[B] 

1Nt:..GIB] 

v+ 
-Input B 

Ras 

Output B 

'-___ --',THD Trims 

Ordering Information 

Part Number Package 

pPCI571C 16 pin Plastic DIP 

Absolute Maximum Ratings 
TA = +25°C 

Power Supply 

Input Voltage [Note I) 

Power Dissipation 

Storage Temperature 

Note: 1. Applies to all input terminals. 

83-003293A 

Operating 
Temperature Range 

16V 

16 V 

400mW 

-55 to +125°C 

Comment: Stress above those listed under "Absolute Maximum 
Ratings" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any 
other conditions above those indicated in the operational sections of 
this specification is not implied. Exposure to absolute maximum 
rating conditions for extended periods may affect device reliability. 
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pPC1571 t\'EC 
Electrical Characteristics 
TA = +25'e, v+ = 8 V, eRECT = 2.2J.1F 

Limits Test 
Parameter S,mbol Min Typ Max Unil Cornlitim .. s 

Power Supply Current Icc 2.5 4.0 rnA VIN = 0 V 

Internal Reference Voltage Vrel 1.7 1.8 1.9 V 
TA = O°C to HO°C 

V"' Change with Temperature AVre,/AT 15 30 mV/oC 

Output Current 10 ±10 rnA 

Slew Rate SR 0.2 VII's 

Internal Resistor Tolerance -20 +20 % 
TA = O°C to HO°C 

Change with Temperature 1200 1800 ppm/oC 

Unity Gain level lunity -1.5 0 +1.5 dBm VIN = Vo 

Total Harmonic Distortion THO 0.5 2 % 

Expander Output Noise VN -100 dBm AI = 3 kHz 

Gain Variation A AGA -0.2 0 +0.2 dB VIN = -30 dBm 
I = 1 kHz to 5 kHz 

Gain Variation B AGB -0.5 0 +0.5 dB TA = 0° to HO°C 

-20.2 -20 -19.5 dB VIN = -20 dB 

Compressor Output Vo 
-40.4 -40 -39.3 dB VIN = -40 dB 
-61.0 -60 -5B.3 dB VIN = -60 dB 

-80 dB VIN = -80 dB 

-10.5 -10 -9.8 dB VIN = -10 dB 

Expander Output Vo 
-20.7 -20 -19.6 dB VIN = -20 dB 
-31.5 -30 -29.0 dB VIN = -30 dB 

-40 dB VIN = -40 dB 

Channel Separation CS 60 dB 
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Operating Characteristics 
TA = 25°C 
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Gain Cell Operation 

The gain cell is a multiplier comprised of two transistor 
pairs. 1, and 12 are fixed within the IC; IG is a control 
(;urreni suppiied by ihe reciifier. This current deter­
mines the amount of output amplification: 

IG· liN IG • VIN 

10 = 140pA = R, 

R2 

v~ + 20K 

Rectifier Operation 

v+ 

The output current of the op-amp is averaged by CRECT 
R2 then doubled to become IG: 

VIN (avg) 
IG = 

R, 

VREF 0-----..., 

7-38 

To 
Gain 

V+ Cell 

R2 IG 
10K 

83-003301A 

t-rEC 
Compressor Operation 

Using the pPC1571 as a compressor involves placing 
an expander in the op-amp feedback circuit. For 
exampie, if the input increases by 6 dB, the output is 
limited to 3 dB. The 3 dB increase produces a 3 dB 
increase in the output of the gain cell, which results in a 
6 dB increase in feedback current. 

.84 
Gain=----

V IN (avg) 

Vo = (gain) (VIN) 

Notethat op-amp feedback isAC only. CDC and the two 
Roc provide DC feedback to set the DC bias at the 
op-amp output: 

ROC (total) ) V 
Vapa (~C) = (1+ REF 

R4 

The output of the compressor will be biased at 3 V DC, 
assuming the internal resistors are used: 

R3 
Va (~C) = (H -) VREF 

R4 

Note that external resistors may be placed in series 
with R3 to change the gain, or with R4 to change the 
output DC bias. 

1I2pPC1571 

11---1 

Gain I 
Cell I 

t 
I I Rectifier 

I 
I 

Roc tCRECT 

±coe 

v 

v 

IN CIN 
R3 
2Dk 

O---j + I: REF 

R, 
2Dk 

Rl 
10k 

Roc 

Ci~ 

CF" 

I~ 

~ 
UR 

\-+VOUT 
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Expander Operation 

When connected as an expander, the input signal is 
applied to both the rectifier and the gain cell. When the 
signal drops by 6 dB, the gain current drops by a factor 
of 2 so the overall gain drops by 6 dB. Thus the output 
level will drop by 12 dB. 

Gain = (1.43) (VIN (avg)) 

Va = (gain) (VIN) 

R3 

CIN1 R2 

'{., '. 

Applications 

A. Automatic Level Control 

With the rectifier input tied to VIN, a very high per­
formance ALC can be built. Gain is inversely pro­
portional to input level, so a 20 dB drop in input 
produces a 20 dB increase in gain. Circuit shown will 
maintain a fixed output ±1 dB from -43 dBm to 
+14 dBm at 1 kHz. 

'pF 

I 

33k 33k 

J. 'OpF 

R3 30 pF 
VIN 1 J.IF 20K 
o--O---1l---'1M-~---+---l 

83-003304A 

/1PC1571 

II 

7-39 



IJPC1571 fttIEC 

7-40 



~EC 
NEe Electronics Inc. 
PRELIMINARY INFORMATION 

Description 

The flPC1663 and flPC1664 are video amplifiers with 
differential input and output stages. An ultrahigh­
frequency process (h = 6 GHz) improves ac per­
formance compared with industry-standard type 733 
video amplifiers. TheflPC1663 and flPC1664 are excel­
lent as sense amplifiers for high-density CCOs, as 
video or pulse amplifiers in high-resolution displays, 
and in communications equipment. 

Features 

D Bandwidth and typical gain 
120 MHz at AVOL = 300 
170 MHz at AVOL = 90 
700 MHz at AVOL = 8 

D Very small phase delay 
D Gain adjustable from 8 to 300 
D Frequency compensation not required 
D Pin compatible (flPC1664C) with type 733 
D Pin compatible (flPC1663C) with type 592 

Ordering Information 

Part 
Number Package 

IlPC1663C 8·Pin Plastic DIP 

IlPC1664C 14-Pin Plastic DIP 

Absolute Maximum Ratings 
TA = 25°C 

Voltage Between V+ and V-

Power Dissipation IlPC1663C 

Power Oissipatlon IlPC1664C 

Differential Input Voltage 

Common Mode Input Voltage 

Output Current 

Operating Temperature Range 

Storage Temperature Range 

Operating 
Temperature 

Range 

o to +70'C 

o to +70'C 

±8V 

500mW 

570 mW 

±5V 

±6V 

35 rnA 

-20 to +70'C 

-55 to +125'C 

Comment: Stress above those listed under "Absolute Maximum 
Ratings" may cause permanent damage to the device. This is a stress 
rating oniy and funclionai operation or the device at lhese or any 
other conditions above those indicated in the operational sections of 
this specification is not implied. Exposure to absolute maximum 
rating conditions for extended periods may affect device reliability. 

pPC1663/1664 
UL TRA-WIDEBAND 

DIFFERENTIAL AMPLIFIER 

Pin Configuration 

tlPC1663C 

53-003086A 

tlPC1664C 

83-003087A 
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Equivalent Circuit 
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NEe 
Electrical Characteristics 
T A = 25°e, V± = ±6 V 

Limits 

Parameter Symbol Min. Typ. Max. Unit 

Gain 1 
Differential 

Gain 2 Voltage Gain 
Gain 3 

Gain 1 

Bandwidth Gain 2 

Gain 3 

Gain 1 

Rise Time Gain 2 

Gain 3 

Gain 1 
Propagation 

Gain 2 Delay 
Gain 3 

Input Offset Current 

Input Bias Current 

Input Voltage Range 

Output Offset Gain 1 
Voltage Gain 2 

Output Common Mode 
Voltage 

Output Voltage Swing 

Output Sink Current 

Supply Current 

AVOL 

BW 

Ir 

tpd 

lio 

Ib 

VIN 

Vo (OFFI 

VO(CMI 

Vo (p,pl 

ISINK 

Icc 

300 

90 

8 

120 

170 MHz 

700 

2.9 

2.7 ns 

2.9 

1.6 ns 

1.2 

0.4 5.0 /lA 

9.0 30 /lA 

1.0 V 

0.6 1.5 V 

0.35 1.5 \I 

2.4 2.9 3.4 V 

3.0 4.0 Vp.p 

2.5 3.6 mA 

15 24 mA 

Test 
Conditions 

Note 1 

Note 2 

Note 3 

RS = 50 0; 
-3 dB point 

Rs = 50 0; 
VOUT = 
1 Vp.p 

Rs = 50 0; 

VOUT= 
1 Vp.p 

Notes: 1. Gain select pins G1A and G18 are connected. 
2. Gain select pins G2A and G28 are connected. 
3. All gain select pins are open. 
4. Insert adjustment resistor (0 to 10 kO) between G1A and 

G18 when variable gain is necessary. 

Attention: Due to ultrahigh-frequency characteristics, the physical 
circuit layout is very critical. Supply vollage line bypass, double­
sided printed-circuil board, and wide-area ground line layout are 
necessary for slable operation. Two signal resislors connected to 
bolh inputs and Iwo load resistors connected 10 both outputs should 
be balanced for slable operation. 

pPC1663/1664 

Operating Characteristics 
TA = 25°e 

+6V 

10,OOOp 

~----1-----1----11----

~6V 

Pulse Response 

I 

~, 
'W 

,1\ 
V 

500 mV/div Vertical 
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Pulse Response 

~, '. 
1ft 
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lK 
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Operating Characteristics (Cont.) 
TA = 25°C 
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2,0 

0,1 

Maximum Output Voltage Swing vs Frequency 
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10 
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Measurement Circuit 
V±= ±6 V 
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NEe Electronics Inc. 

Description 

The tJPC3423 is an overvoltage protection circuit 
(OVP) that protects sensitive electronic circuitry from 
overvoltage transients or regulator failures when used 
in conjunction with an external "crowbar" SCR. 

Features 

D Threshold voltage easily programmed by external 
resistors 

D Programmable trip delay 
D 300 mA output current 
D Equivalent to MC3423 

Ordering Information 

Part Number Package 

pPC3423C B·pin Plastic DIP 

Operating 
Temperature Range 

Recommended Operating Conditions 
Limits 

Parameter Symbol Min Typ Max Unit 

Supply Voltage V+ 4.5 36 V 

Output Current 10 0 300 rnA 

Indication Output Current 10Undi 0 10 rnA 

Equivalent Circuit 

114 Circuit 

1---------------

pPC3423 
OVERVOLTAGE "CROWBAR" 

SENSING CIRCUIT 

Pin Configuration 

v+ [ 1 "-./ 8 ] Output 

Sense 1 [ 2 7 J Ground 
~PC3423C 

Sense 2 [ 3 6 ] Indicator Output 

Current Source [ 4 5 ] Remote Activation 

83~OO3247A 

Absolute Maximum Ratings 
TA = 25°C 

Parameter IIPC3423 Unit 

Supply Voltage 45 V 

Sense Voltage 6.B V 

Remote Activation Input Voltage 7.0 V 

Output Current 300 rnA 

Total Power Dissipation 600 mW 

Operating Temperature Range -20 to +70 °C 

Storage Temperature Range -40 to +125 °C 

Comment: Stress above those listed under "Absolute Maximum 
Ratings" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any 
other conditions above those indicated in the operational sections of 
this specification is not implied. Exposure to absolute maximum 
rating conditions for extended periods may affect device reliability. 

----------------1 
I 
I 

I 
I 
I 
I 
I +----------------+-+-0 Current Source 

2 I 

Sense11 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I L __ 

7 GND 

OL_ 
_ ___________ .-l 

3 Sen882 5 6 Indicator Output 
Remote 

Activation 

83-0032468 
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Electrical Characteristics 
Y+ = 5.0 Y, T A +25°C 

raiiimatar Symbol 

Output Voltage Vo 

Indication Output Voltage VOLllndl 

Sense Voltage (1), (2) Vsensel 
Vsense2 

Sense Voltage Orift AV.en•e/ A T 

Remote Activation Input Current IIH 

Remote Activation Input Current IlL 

Source Current Isource 
Output Current Rise Time tr 

Propagation Delay tpd 
Supply Current Icc 

Test Circuit 

'source Test Circuit 

.'1111 

V+ - 2.2 

2.4 

Limits 

TYii 

V+-1.8 

0.2 0.4 

2.6 2.8 

-0.04 

0.1 40 

-250 

300 

400 

0.5 

5.0 8.0 

Uiiii 

V 

V 

pA 

pA 

pA 

mA/pS 

ps 

rnA 

10= (OOmA 

10(lndi = 8 rnA 

VIH = 2.0 V 

VIL = 0.8 V 

!\fEe 

Test 
Cunuiiions 

See Test Circuit 

10 = 100 rnA 

pin 5 grounded, other terminals open 

r---------------- -----------------, 
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NEe pPC3423 

Typical Applications 

1. Basic Application 

+Vo Line 
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: 8 

Q ,. 
Ra J 

L __ _~ __________ _.JOutput Crowbar ----------- ---- - SCR 
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Remote Activation vc( j'C 

Vo Line 

83-0032508 
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Typical Applications (Cont.) 

2. Application when programmable duration of overvoltage condition before trip is needed 

+Vo Line 
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I I 4 

I 

1?1 
+ Isource 

2 I 

-~-~ ,.....-- Sense 11 
I 
I 

DC Power I 

I Supply I VREF 
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Timing Chart 
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Operating Characteristics 
TA = 25°C 
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Supply Voltage 
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Operating Characteristics (Cont.) 
TA = 25°C 

Supply Current 
YS. Ambient Temperature 

Pin 5 Connect to -- v+ = 36 V 
Pin 7 (GND) 
Other Terminals 

~ 
Open -r--

V+:::: 5V -I-
c 

~ 5 
o 

i 
.i: 4 

20 20 40 60 80 

Ambient Temperature (0C) 
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pPD5555/5556 
CMOS TIMERS 

Description 

ThepPD5555/56 are CMOS RC timers providing signifi­
cantly improved performance overthe standard bipolar 
555/556 timers, while at the same time being direct 
replacements for those devices in most applications. 
I mproved parameters include low supply current, wide 
operating supply voltage range, THRESHOLD, TRIG­
GER and RESET currents as low as 2 pA, no crow­
barring of the power supply during output transitions, 
higher frequency performance, and no requirement to 
decouple control voltage for stable operation. 

Specifically, the pPD5555/56 are stable controllers 
capable of producing accurate time delays or fre­
quencies. The 5556 is a dual 5555, with the two timers 
operating independently of one another, sharing only 
V+ and GND. In the one-shot mode, the pulse width of 
each circuit is precisely controlled by one external 
resistor and capacitor. For astable operation as an 
oscillator, the free running frequency and the duty 
cycle are controlled by two external resistors and one 
capacitor. The circuits can source or sink current large 
enough to drive TTL loads or provide minimal offsets to 
drive CMOS loads. 

Features 

o Exact equivalent in most cases for industry 
standard 555/556 timers 

o Low supply current 
o 3 to 16 V operating voltage range 
o Timing from microseconds through hours 

Equivalent Circuit 

Pin Configurations 

GNDD8 V+ 
Trigger 2 7 Discharge 

Output 3 6 Threshold 

Reset 4 5 Control 

tJPD5555C/G2 

Discharge A V+ 

Threshold A 2 Discharge B 

Control Voltage A 3 Threshold B 

Reset A 4 Control Voltage B 

Output A 5 Reset B 

Trigger A 6 Output B 

GND .... 7 ___ ---'8 ,TrlggerB 

IlPD5556C/G2 

Ordering Information 
Part 
Number Package 

IlPD5555C Plastic DIP 

IlPD5555G2 Plastic Miniflat 

IlPD5556C Plastic DIP 

IlPC5556G2 Plastic Miniflat 

r---~---~-----~------~--4r----r---------4r--~V+ 

Threshold o--------t 

Output 

Triggero--------t-----t--r-----+_~ 

L-___ ~_~ ____ ~t_~ __ --+--~--+_~---+---oGND 

Discharge 

83-001892A 

83-002768A 

Type 

Single 

Single 

Dual 

Dual 

83-002769B 
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Appl ications 

Figure 1. Monostable Operation 

V+ = 3 to 16 v 

Trigger 
2 Vldlv 

Output 
5 V/dlv 

Capacitor C1 Voltage, 
2 V/dlv 

I I 

lJ 
H 

L I I L 

V1 
/ I 

t - 0.1 ms/dly 

(R1 = 9.1 kO, C1 = O.01I1F, RL = 1 kO) 

NEe 

Ir -
lJ 

H 

r 1 
/ 1 

/ L 

100r-----r-----r-----~----~----~----~ 

1.0 f----1----I~-

0.1 f-----V----V----·";/'---_--bo''----t7''---t 

0.01 i.o"'---Y--V'----/7''---

Time Delay 

Figure 1 shows thepPD5555 operating as a monostable 
(one-shot) multivibrator. The sequence of operation is 
described below. 

1. When the trigger input is reduced below 1/3 V+, the 
timer internal flip-flop is set. 

2. This releases the short-circuit across C1 and the 
output goes high. 

3. When the voltage across C1 reaches 2/3 V+, an 
internal comparator resets the flip-flop. 

4. If the trigger voltage has returned above 1/3 V+, C1 
discharges rapidly. 

5. The output ls ~C\N !O\''/ and a nc'vv t:m:ng cycle may be 
initiated. 

7-52 

83-0016938 

The time that the output is high can be taken from the 
graph in figure 1 or calculated by this formula: 

t(seconds) = 1.1 x R1 (MO) x C1 (pF) 

If a low is applied to the reset input, the output is forced 
low and C1 is discharged regardless of the other 
inputs. 
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Applications (Cont.) 

Figure 2. Astable Operation 

V+=3Io16V 

AL Al 

Output 
Voltage. 

R2 5 Vldlv 

H 

,V Capacitor C1 
Voltage 
1.7V/dlv 

pPD5555/5556 

H 

L J L J 

~ V ~ V 

t- 0.5 msJdlv 
(Al = A2 = 4.8 kCl, Cl = O.lpF, AL = 1 kn) 

l00~~--~~--~---.-----'-----r----, 

10~~--~~--~~-+~---+----~----~ 

1.0 ""----~----f300.,------+~=--+~--_+----~ 

0.1 f-----"",------~----+~,-----+~--_+~--~ 

0.01 f--='-=F----~----+~---+~--_+~--~ 

0.01 0.1 1.0 100 
Free~Runnlng Frequency (kHz) 

83·0028308 

Figure 2 shows the pPD5555 operating as a free­
running multivibrator. Capacitor C1 charges and dis­
charges between 1/3 V+ and 2/3 V+. The free-running 
frequency can be obtained from the graph in figure 2 or 
calculated by the formula below. 

In the formulas, the corresponding units in which time, 
frequency, resistance, and capacitance can be expres­
sed are: 

Charge time (output high): t1 = 0.693 (R1 + R2) C1 

Discharge time (output low): t2 = 0.693 R2 C1 

Period: t = t1 + t2 = 0.693 (R1 + 2R2) C1 

1 1 
Frequency =- =0.693 -::(R:-:1-+'-2=-=R::-:2:7)-::C:-:'1 

Duty cycle (output low): D = f R1 :~R2 

Time 

ms 

Frequency 

Hz 

kHz 

MHz 

Resistance Capacitance 

MI} 

kl} pF 

I} 

7-53 

II 



pPD5555/5556 

Electrical Characteristics 
TA = 25°C; V+ = 3 to 15 V unless otherwise specified. 

Supply Current 

Threshold Voltage 

Threshold Current 

Trigger Voltage 

Trigger Current 

Reset Voltage 
(VOUT becomes low.) 

Reset Current 

Output low level 

Output High level 

Output Rise Time 

Output Fall Time 

Max Osc Freq 

Propagation Delay 
(V+ =5V) 

Min Trigger Pulse 
Width (V+ = 5 V) 

Control Voltage 

Timing Error iniiiai 
Accuracy 

Temperature Drift 

Supply Voltage Drift 

7-54 

limits 

Symbui min. iyp. max. iinii 
Test 

iionliiiions 

ICC 

VTRIG 

ITRIG 

VOL 

VOH 

tf 

fOSC 

tpd 

tlr 

115 250 

140 350 

213 
V+ 

50 

10 

1/3 
V+ 

50 

10 

0.4 1.1 2.0 

0.4 1.1 2.0 

100 

20 

0.06 0.4 

0.14 0.4 

14.25 14.85 

4.0 4.7 

500 

40 

40 

350 

160 

213 
V+ 

IlA 

V 

pA 

V 

pA 

v 

pA 

v 

v 

V+=5 V 

V+ = 15 V 

V+ = 15 V 

V+=5V 

V+=3 V 

V+ = 15 V 

V+=5V 

V+=3V 

V+ = 15 V 

V+=3V 

Vresel = V-. 
V+ = 15 V 

V+ =5V 

V+=3V 

V+=15V. 
Islnk = 3.2 rnA 

V+ = 5 V. 
Isink = 3.2 rnA 

V+=15V. 
Isource = 1 rnA 

V+ = 5 V. 
Isource = 1 rnA 

V+ = 5 V. 
ns RL =10 MO. 

ns 

kHz 

ns 

ns 

V 

CL = 7 pF 

V+ = 5 V. 
RL = 10 MO. 
CL = 7 pF 

Astable 
Operation 

Monostable 
operation; 
trigger level 
=0.1 V+ 

Trigger level 
=0.1 V+ 

2 % Rl.R2=1 
to 10 kO. 

--5-0---p-pm-l-oC Cl = O.IIlF. 
V+ =5to 

%/V 15 V 

ttlEC 
Absolute Maximum Ratings 
TA = 25°C 

Supply Voltage 

Input Voltage 

Output Current 

Power Dissipation. IlPD5555 
Plastic Mlniflat 
Plastic DIP 

Power Oisslpation.IlPD5556 
Plastic Mlniflat 
Plastic DIP 

Operating Temperature 

Storage Temperature 

18 V 

V+ ±0.3 V 

100 rnA 

350mW 
440mW 

550 mW 
570mW 

-20 to HO°C 

-55 to +125°C 

Comment: Stress above those listed under "Absolute Maximum 
Ratings" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device al these or any 
other conditions above those indicated in the operational sections of 
this specification is not implied. Exposure to absolute maximum 
rating conditions for extended periods may affect device reliability. 

Recommended Operating Conditions 
Paramater Symbot Mfn. Typ. Max. Unit 

Oscillation Frequency 500 kHz 

Supply Voltage (Note 1) V+ 16 V 

Input Voltage V 

Output Sink Current ISINK 3.2 rnA 

Output Source Current ISOURCE rnA 

Operating Temperature TOPT -20 70 'C 

Note: 1. To reduce transient switching noise on the supply voltage 
line. install a bypass capacitor from V+ to ground. 
Connect the capacitor. with value listed below. close to 
V+. 

V+ C 

<10V 
2: 10 V 

0.047 1lF 
0.11lF 

Timing Waveform 

Waveform 

2V 

I I I I III I I,," I I 
• No Overshoot 
• YOH can reach V+ without pull-up resistor 

Y+=sv 
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Operating Characteristics 
TA = 25°C 

500 

400 

i 300 
C 
~ 
il 
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~ 
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100 

o 
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50 

l 10 

C 

i 
u 

I 
0.5 

0.1 

Supply Current (Static) VB. V+ 

/ 
J 

o 10 12 14 

Supply Voltage (V) 

Dynamic Current vs Frequency 

-I,...-

i 
~ 
::l 

16 18 20 

i 
~~!!!!!!!!!!!!!!!~!!!!!!!!!!!!~~~~ 

10 100 1000 

Frequency (kHz) 

Discharge Current vs. Discharge Voltage 

V+=15V V I-""y:j' = 5 V ./"" 

V V ~ I-- y+
1=3V 

1/ v ....... 
/' ~ V 

~ ~ 10' 

./ V.,.. 
~ 10' 
V 

0.01 0.05 0.1 0.5 

Discharge Voltage (V) 

10 

pPD5555/5556 

Output Sink Current VB VOL 

100 

./ 
V+=15V!~ I--

1/ V'3V 

50 

/ /: V 
./ ~ V 

./ ......:.. V 

./ .h" .5 

~ "/ 

1 
.01 

! 

50 

1 
- 10 

~ 
il 5 

~ 
! 
i 
o 0.5 

0.1 

1500 

1000 

f 
c 

I 500 e .. 

o 
o 

.05 .1 .5 10 

Output Low Voltage (V) 

Output Source Current VB VOH 

Y+Jsv./ ....-
/ 

V 

./ i!!--
/ ./ 

/' 
~ 

./ /' "/ 
./ ./'" ./ 

/ /' '/ 
)" ./ /'" 

0.01 0.05 0.1 O.S 1 10 

V+-VOH (V) 

Propagation Delay (Monostable) 

Trlgger~ 
I I 
~ 

l..F\... Output i 50% 

V 
./ 

I -::;;7 
v+ ISV 

20 30 

Minimum Trigger Voltage (%v+) 
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Section 8 - Charge Coupled Devices 
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pP0795 1024-Bit eeo Image Sensor .............................................•.. 8-9 
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NEe Electronics Inc. 
PRELIMINARY INFORMATION 

Description 

The .uP0791 is a CCO (charge-coupled device) linear 
image sensor that changes optical images to electrical 
signals. It has 4096 photo-elements, two lines of 2061-
bit CCO charge transfer registers, two output amplifi­
ers, and two compensation signal amplifiers. 

The photo-elements have excellent response char­
acteristics because of their PN junction construction. 
They are 7 by S .um separated by 2-.um channel 
stoppers. 

The CCO charge transfer registers have very high 
transfer efficiency, above 99.996 percent. 

Features 

D Excellent photo-electrical characteristics 
D Single 12-volt power supply 
D Compensation amplifier signal can reduce output 

signal noise 
D High resolution of 16 dots per mm across 2S.6-cm 

page 
D Transfer efficiency above 99.996 percent 
D 24-pin ceramic OIP 

Applications 

Facsimile 
OCR (optical character reader) 
Instrumentation 

Ordering Information 

Part 
Number 

IlPD7910 

Package 

24-pin ceramic DIP 

Operating 
Ambient 

Temperature 

-25 to +55°C 

Pin Configuration 

Pin Identification 
Pin Name 

NC 

ID 

</>IR 
4 </>TG 
5 NC 

6.7 </>2· </>1 
8 </>R1 
9 VRD 

10 CS1 

11 VDUTl 

12 GND 

13 VDD 

14 VDUT2 

15 CS2 

16 VOG 

17 </>R2 
18.19 </>1. </>2 

20.21 NC 

22 G2 

23 GI 

24 GND 

pPD791 
4096·BIT CCD 

IMAGE SENSOR 

83-003149A 

*Function 

No connection 

Test input 

Test input 

Transler gate clock input 

No connection 

Register clock input 

Reset gate clock 1 input 

Reset part power supply input 

Compensation signal 1 output 

Output 1 (bit 1. 3. 5, ... ) 

Ground 

Output amplifier power supply input 

Output 2 (bit 2. 4. 6 ... ) 

Compensation signal 2 output 

Output gate bias input 

Reset gate clock 2 input 

Register clock input 

No connection 

Test input 

Test input 

Ground 

'All NC pins should be connected to ground. 

8-1 
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Block Diagram 

10 
2 

Test 

tfiTG tfi2 

• 

Photo-Elements 
[4096 bits + 8 invalid bits] 

Photo-Element Construction 

Aluminum Electrode 

I\~ 
8-2 

Channel Stopper 

Transfer Gate 

fl2. 
GND 

"R2 
<;>17 

16 8 
VOG tfiR1 

VRD 
<;>9 

t-IEC 

VOD 
<;)13 

L-l----o CS2 
15 

'-+-+--0 Vout2 ,. 

'-+-+---0 Vout1 
11 

'--t--ocs, 
10 

12 
GND 

83-003148C 
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Electrical Characteristics 
T A = +25"0; source of light, 2856 K tungsten lamp; exposure period =5.0 ms; f1/>1' f1/>2' and fl/>R = 1 MHz; external load resistance = 2 kn; Voo 
and VRO = 12.0 V; VOG = 3.2 V; VGl and VG2 = 0 V. 

LImits Test 
Parameter Symbol Min Typ Max Unit Conditions 

SaturatiDn Output Voltage VSAT 300 400 mV 

SaturatiDn Exposure SE 0.22 Ixes 

Photo-RespDnse NonunlfDrmlty PRNU ±5 ±10 % VOUT = 200 mY; Infrared cui filler, CDrnlng 1·75 

Average Dark Signal ADS 2 10 mV ND exposure 

Dark Signal Nonunilormily DSNU 10 20 mV ND exposure 

Working PDwer CDnsumplion Po 70 150 230 mW Current of pins 9 and 13 x supply vDltage 

Spectral RespDnse Range Limits SR 0.3 1.1 11m 
Sensitivity S 1300 1900 3000 mVllxes 

Ollset Voltage Vlo 4 6 8 V 0% level Df VOUT in timing waveforms 

Oulpul Delay Time 10 50 120 ns See timing wavefDrms. 

Dillerence belween VOUT1 and 
VOUT2 

dVOUT ±10 % VOUTl = 200 mV 

Reference Characteristics Recommended Operating Conditions 
Limits TA = -25 to +55"0 

Parameter Min Typ Max Unit limits 

Input Capacitance aiI/>I Dr "'2 (pins 6, 7,18,19) 400 800 1200 pF Parameter Symbol Min Typ Max Unit 

Input Capacitance at "'H (pins 8, 17) 5 10 15 pF Oulpul Amplifier Supply VDltage VOU 11.4 12.0 12.6 V 

Inpul Capacitance at "'TG (pin 4) 50 100 150 pF Reset Part Supply VDltage VRU 11.4 12.0 12.6 V 

Oulpullmpedance al VOUT Dr CS (pins 10, 11, 14, Oulpul Gale Bias VDltage VOG 2.7 3.2 3.7 V 

15) with 2·kn exlernallDad reslslDr 1.0 2.0 kn 
Tesl Terminal GI VDllage VGI 0 V 

Tesl Terminal G2 VDllage VG2 0 V 

Absolute Maximum Ratings Test TermlnallD VDltage VIO 10 12.0 15 V 
TA = +25"0 

Tesl Terminal "'IR VDltage VI/>IR 0 V 
Outpul Amplifier Supply VDllage, VOU -0.3ID +IB V 

High Level DI Reglsler Clock Signal VI/>I1/>2H 9.0 12.0 12.5 V 
Reset Part Supply Voltage, VRU -0.3tD +18 V 

Low Level 01 Reglsler Clock Signal VI/>I1/>2L -0.3 0 0.5 V 
Output Gate Vollage, VOG -0.3tD +IB V 

High Level Df Transler Gale 
Regisler CIDCk Signal VDltage, VI/>I1/>2 -0.3ID +18 V CIDCk Signal V</ITGH 9.0 12.0 12.5 V 

Transler Gale CIDCk Signal VDltage, V </I TG -0.3ID +18 V LDW Level Df Transfer Gale 
Reset Gate CIDCk Signal Voltage, VI/>R -0.3 to +18 V Clock Signal V</ITGL -0.3 0 0.5 V 

Operallng Temperature, T OPT -25 to +55"C High Level 01 Resal Gale 
VI/>RH 9.0 12.0 12.5 V 

StDrage Temperature, TSTG -40 tD +100"C Clock Signal 

Comment: Stress above those listed under "Absolute Maximum LDW Level of Resat Gate 
VI/>RL -0.3 0 0.5 V 

Ratings" may cause permanent damage to the device. This is a stress CIDCk Signal 

rating only and functional operation of the device at these or any Register Clock Signal Frequency 
fl/>I1/>2 3.5 MHz other conditions above those indicated in the operational sections of (see Note) 

this specification is not implied. Exposure to absolute maximum 
Resel Gale Clock Signal rating conditions for extended periods may affect device reliability. 
Frequency (see Note) f</lR 3.5 MHz 

Note: At lower frequencies, tp of output signal is >100 ns. (See 
Timing Waveforms.) 
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• The crossing voltage of t/J1 and fl should be kept 
above VOG + 1 V. 
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Definitions of Electrical Parameters 

Saturation Output Voltage [VSAT]. An output signal 
level above which the PRNU (photo-response non­
uniformity) is ::::10% or the response is nonlinear. 

Saturation Exposure [SE]. Product of illuminance (Ix) 
and exposure period (s) in which the output is 
saturated. 

Photo-Response Nonuniformity [PRNU]. Percentage 
of peak output level and bottom output level against 
average output level of all valid photo-elements in 
static and uniform light. 

PRNU (%) =(VMAX or VMIN 1) x 100 
1 n 
n~Vj 

j=1 

where 
n = number of valid photo-elements 
Vj = output voltage of each photo element 

---,-----

83-003152A 

Average Dark Signal [ADS]. Average output level of 
valid photo-elements with no exposure. 

1 n 
ADS (mV) =n~ Vj 

j=1 

Dark Signal Nonuniformity [DSNU]. Peak output level 
with no exposure. 

----,t:::::::::::::::EC=+' ~====:::::::::=.rr- I 
DSNU 

83-003153A 

pPD791 

Working Power Consumption [Pw]. Product of supply 
voltage and current when supply voltage is 12.0 V. 

Spectral Response Range Limits [SR]. Short side and 
long side limits of response spectral range having 
sensitivity above 5 percent of sensitivity of most 
sensitive wavelength. 

.....·--------100% 

--jll------------*"--S% 

Wavelength --_ 

83-003154A 

Sensitivity [S]. Quotient of the output level divided by 
exposure (Ixes). 

Offset Voltage [Vas]. Output terminal potential with no 
exposure. 

8-5 
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Example of Driving Circuit 

(Sheet 1 of 2) 
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Example of Driving Circuit (Cont.) 

(Sheet 2 of 2) 

TG 

Reg 

1000 pF 

Rl 
1000 pF 

I 

R2 
1000 pF 

I 

i-I "0026" 

"0026" type MOS 
memory Interface 

Note: 

1. Supply voltage forelock generating is +5 V. 

2700 2700 

2. If ringing is present on the ¢'R waveforms, try connecting a resi,tor and capacitor In series 
between pin 8 (¢,R1) and grounnd and between pin 17 <¢'R2) and ground as damping circuits. 
Approximate values are 68 0 and 330 pF. 

pPD791 

+12Y 

Output 2 

63-003160C 
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Operating Characteristics 
TA = 25°C 

Signal Output 
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NEe Electronics Inc. 
PRELIMINARY INFORMATION 

Description 

The I1P0795 is a CCO (charge-coupled device) linear 
image sensor that changes optical images to electrical 
signals. It has 1024 photo-elements, two lines of 525-
bit CCO charge transfer registers, a drive unit, a 
sample-and-hold circuit, and an output amplifier. The 
drive unit simplifies the external circuit and reduces 
total drive power. The sample-and-hold circuit sub­
stantially reduces output signal noise. 

The photo-elements have excellent response char­
acteristics because of their PN junction construction. 
They are 14 by 9 11m separated by 5-l1m channel 
stoppers. 

The CCO charge transfer registers have very high 
transfer efficiency, above 99.996 percent. 

Features 

o Excellent photo-electrical characteristics 
o Single 12-volt power supply 
o On-chip drive unit and sample-and-hold circuit 
o High resolution of 8 dots per mm across 12.8-cm 

page 
o Transfer efficiency above 99.996 percent 
o 20-pin ceramic DIP 

Applications 

Facsimile 
OCR (optical character reader) 
Instrumentation 

Photo-Element Construction 

Aluminum Electrode 

Channel Stopper 

83-003150A 

Pin Configuration 

He 
He 

¢TGO 

Pin Identification 
Pin Name 

GND 

4>10 
3 4>RO 
4 4>SHO 
5,6,7 NC 

8 4>TGO 
9 G2 
10 V+ 
11 ID 

12 G1 

13 4>IR 
14,15 NC 

16 VOG 
17 VRD 
18 VOD 

19 VOUT 
20 GND 

JlPD795 
1 024·BIT CCD 

IMAGE SENSOR 

Ground 

GHD 

VRD 

VOG 

He 
He 
¢IR 

'Function 

Register clock input 

Reset gate clock input 

Sample-and-hold clock input 

No connection 

Transfer gate clock input 

Test Input 

83-00330BA 

Drive unit power supply input 

Test input 

Test input 

Test input 

No connection 

Output gate bias Input 

Reset part power supply input 

Output amplifier power supply input 

Output 

Ground 

• Ail NC pins should be connected to ground. 

Ordering Information 

Pari 
Number 

JlPD795D 

Package 

20·pin ceramic OIP 

Operating 
Ambient 

Temperature 

8-9 
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Electrical Characteristics 
TA = +25°C; source of light. 2856 K tungsten lamp; exposure period = 5.0 ms; VGG. VOD. and VRD = 12.0 V; fljil0 = 250 kHz; fljiRO = 500 kHz. 

Limits Test 
Parameter Symbol Min Typ Max Unit Conditions 

Saluralion Oulpul Vollage VSAl 400 650 mV 

Saluralion Exposure SE 0.15 0.20 Ixes 

Photo-Response Nonunlformlly PRNU ±5 ±10 % VOUT = 200 mY; infrared culliller. Corning 1·75 

Average Dark Signal ADS 3 10 mV No exposure 

Dark Signal Nonunllormlly DSNU 5 15 mV No exposure 

Working Power Consumpllon Po 200 mW Currenl of pins 10. 17. and 18 x supply vollage 

Spectral Response Range Limits SR 0.3 1.\ pm 

Sensllivily S 2000 3250 4500 mV/lxes 

Ollset Voitage Vlo 4.0 V 0% level of VOUT in liming waveforms 

Feed·Through Delay Time 10 50 100 ns See liming waveforms. 

Feed· Through Level VFT 70 120 mV 

Feed· Through Pulse Wldlh Ipw 70 120 ns 

Reference Characteristics Recommended Operating Conditions 
Limits TA = -25 to +55°C 

Parameter Min Typ Max Unit Limits 

Inpul Capacitance al4>10. 4>RO. 4>SHO. or 4>TGO Parameter Symbol Min Typ Max Unit 

(pins 2. 3. 4. 8) 5 10 pF 
Oulpul Amplilier Supply Voitage VOO 11.4 12.0 12.6 V 

Rise Time and Fall Time 01 Feed·Through Pulse 50 100 ns Resel Pari Supply Voitage VRO 11.4 12.0 12.6 V 

Oulpullmpedance al VOUT (pin 19) 0.5 1.0 2.0 kO Drive Unit Supply Voitage V+ 11.4 12.0 12.6 V 

Oulpul Gale Bias Vollage VOG 1.0 1.25 \.50 V 
Absolute Maximum Ratings Tesl Terminal Gl Vollage VGl 0 V 
TA=+25°C 

Tesl TerminarG2 Vollage VG2 0 V 
OUlpUI Amplilier Supply Vollage. VOO -0.310 +15 V 

Tesl TermlnallD Voitage VIO 12.0 V 
Resel Part Supply Vollage. VRO -0.310 +15 V 

Drive Unll Supply Voltage. V+ -0.310+15 V 
Tesl Terminal 4>IR Vollage VljilR 0 V 

Oulpul Gale Vollage. VOG -0.310 +15 V 
High Lavel of Reglsler Clock Signal VljilH 2.4 4.5 5.5 V 

Reglsler Clock Signal Voitage. V Iji 10 -0.310 +15 V Low Level 01 Reglsler Clock Signal VljilL -0.3 0 0.5 V 

Transfer Gale Clock Signal Voltage. VljiTGO -0.310 +15 V High Level of Transfer Gale 
VljiTGH 2.4 4.5 5.5 V 

Resel Gale Clock Signal Voltage. VljiRO -0.310 +15 V 
Clock Signal 

Sample·and·Hold Clock Signal Vollage. VljiSHO -0.310 +15 V 
Low Level 01 Transfer Gale 

VljiTGL -0.3 0 0.5 V Clock Signal D Operaling Temperalure. TOPT -2510 +55°C High Level 01 Resel Gala 
Slorage Temperalure. T STG -40 10 +100°C Clock Signal VljiRH 2.4 4.5 5.5 V 

Comment: Stress above those listed under "Absolute Maximum Low Level of ResBl Gale 
VljiRL -0.3 0 0.5 V 

Ratings" may cause permanent damage to the device. This is a stress Clock Signal 
rating only and functional operation of the device at these or any High Level 01 Sample·and·Hold 

V.pSHH 2.4 4.5 5.5 V other conditions above those indicated in the operational sections of Clock Signal 
this specification is not implied. Exposure to absolute maximum 

Low Level 01 Sample·and·Hold rating conditions for extended periods may affect device reliability. 
Clock Signal VljiSHL -0.3 0 0.5 V 

Register Clock Signal Frequency Iljil0 250 500 kHz 

Reset Gate Clock Signal 
fljiRO 500 1000 kHz Frequency 

8-11 
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t\'EC 
Definitions of Electrical Parameters 

Saturation Output Voltage [VSATj. An output signal 
level above which the PRNU (photo-response non­
uniformity) is :::::10% or the response is nonlinear. 

Saturation Exposure [SEj. Product of illuminance (Ix) 
and exposure period (s) in which the output is 
saturated. 

Photo-Response Nonuniformity [PRNUj. Percentage 
of peak output level and bottom output level against 
average output level of all valid photo-elements in 
static and uniform light. 

PRNU (%) =(VMAX or VMIN 1) x 100 
1 n 
n~Vj 

j=1 

where 
n = number of valid photo-elements 
Vj = output voltage of each photo element 

----,-----

..!...~v· 
nj=1 J 

83-003152A 

Average Dark Signal [ADSj. Average output level of 
valid photo-elements with no exposure. 

1 n 
ADS (mV) =n~ Vj 

j=1 

Dark Signal Nonuniformity [DSNUj. Peak output level 
with no exposure. 

-'C~~:b£~====~r- I 
DSNU 

83-003153A 

JlPD795 

Working Power Consumption [Pwj. Product of supply 
voltage and current when supply voltage is 12.0 V. 

Spectral Response Range Limits [SRj. Short side and 
long side limits of response spectral range having 
sensitivity above 5 percent of sensitivity of most 
sensitive wavelength. 

11, 
g 
<; 
> , 
0. , 
o 

,,·--------100% 

--,f-------------'l.---S% 

Wavelength --_ 

83-003154A 

Sensitivity [Sj. Quotient of the output level divided by 
exposure (Ixos). 

Offset Voltage [Vosj. Outputterminal potential with no 
exposure. 
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Operating Characteristics 
TA = 25°C 
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t-1EC 
NEe Electronics Inc. 
PRELIMINARY INFORMATION 

Description 

The jlP0799 is a CCO (charge-coupled device) linear 
image sensor that changes optical images to electrical 
signals. It has 2048 photo-elements, two lines of 1037-
bit CCO charge transfer registers, an output amplifier, 
and a compensation signal amplifier. 

The photo-elements have excellent response char­
acteristics because of their PN junction construction. 
They are 14 by 9 jlm separated by 5-jlm channel 
stoppers. 

The CCO charge transfer registers have very high 
transfer efficiency, above 99.996 percent. 

Features 

D Excellent photo-electrical characteristics 
D Single 12-volt power supply 
D Compensation amplifier signal can reduce output 

signal noise 
D High resolution of 16 dots per mm across 25.6-cm 

page 
D Transfer efficiency above 99.996 percent 
D 24-pin ceramic DIP 

Applications 

Facsimile 
OCR (optical character reader) 
Instrumentation 

Ordering Information 

Part 
Number 

IlPo799o 

Package 

24·pin ceramic DIP 

Operating 
Ambient 

Temperature 

-25 to +55°C 

Pin Configuration 

Pin Identification 
Pin Name 

NC 

2 Vno 

3 <Pn 
4 VOG 
5.6 NC 

7,8 <P2· <PI 
9 NC 

10 G2 

11 Gl 

12 GNO 

13 NC 

14 ID 

15 <PIn 
16 <PTG 
17, 18 <PI, <P2 
19,20 NC 

21 VOUT 
22 Voo 
23 CS 

24 GNO 

tJPD79 9 
2048-BIT CCD 

IMAGE SENSOR 

83-003275A 

*Function 

No connection 

Reset part power supply input 

Reset gate clock input 

Output gate bias input 

No connection 

Register clock input 

No connection 

Test input 

Test input 

Ground 

No connection 

Test input 

Test input 

Transfer gate clock input 

Register clock input 

No connection 

Output 

Output amplifier power supply input 

Compensation signal output 

Ground 

'All NC pins should be connected to ground. 

8-17 
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IlPD799 

Block Diagram 

¢TG Photo-Elements (2048 bits -- B invalid bits) 

16~ Leakage Current I 
Drain Channel ceo Charae Transfer 

ID 

1T 10 15 8 7 
G, G2 ¢IR ¢1 ¢2 ----_. 

Test 

Photo-Element Construction 

Aluminum Electrode 

8-18 

Register (1037 bits) 

ceo Charge Transfer 
Register (1037 bits) 

Channel Stopper 

rn12 
GND 

83-003150A 

4 
VCG 

t\'EC 

VRO VOD 

j "t -- ---------- I 

¢R 

I I 
I I 
I I 

I 

R~e'!.a~ L _ ~u~u~m~ti~ _ -.J 
3 
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fttIEC J.lPD799 

Electrical Characteristics 
TA = +25°C; source of light, 2856 K tungsten lamp; exposure period = 5.0 ms; VID, VOD, and VRD = 12.0 V; VOG = 2.0 V; VG1 and VG2 = 0 V; 
¢TG = 101lS. 

Limits Test 
Parameter Symbol Min Typ Max Unit Conditions 

Saturalion Output Voltage VSAT 400 700 mV 

Saturation Exposure SE 0.20 Ixes 

Photo·Response Nonuniformity PRNU ±14 ±20 % VOUT = 200 mV; infrared cut filter, Corning 1·75 

Average Dark Signal ADS 10 mV No exposure 

Dark Signal Nonuniformity DSNU 15 mV No exposure 

Working Power Consumplion Po 25 45 70 mW Current of pins 22 and 2 x supply voltage 

Spectral Response Range limits SR 0.3 1.1 11m 

Sensilivity S 2000 3500 4500 mV/lxes 

Offset Voltage Vio 5.5 7.0 B.5 V 0% level of VOUT in liming waveforms 

Output Delay Time td 50 120 ns t¢F of ¢1 and ¢2 in liming waveforms = 30 ns 

Reference Characteristics Recommended Operating Conditions 
Limits TA = -25 to +55°C 

Parameter Min Typ Max Unit Limits 

Input Capacitance at ¢1 or ¢2 (pins 7. B. 17, 1 B) 400 BOO 1200 pF Parameter Symbol Min Typ Max Unit 

Input Capacitance at ¢R (pin 3) 5 10 15 pF Output Amplifier Supply Voltage Voo 11.4 12.0 12.6 V 

Input Capacitance at ¢TG (pin 16) 20 40 60 pF Reset Part Supply Voltage VRD 11.4 12.0 12.6 V 

Output Impedance at VOUT or CS (pins 21. 23) 1.0 2.0 3.0 kn Output Gate Bias Voltage VOG 1.0 2.0 3.0 V 

Test Terminal Gl Voltage VGl 0 V 

Absolute Maximum Ratings Test Terminal G2 Voltage VG2 0 V 

TA = +25°C Test TerminallD Voltage Vm 11.4 12.0 12.6 V 

Output Amplifier Supply Voltage, VOO -0.3 to +lB V Test Terminal ¢IR Voltage V¢IR 0 V 
Reset Part Supply Voltage, VRO -0.3 to +lB V High Level of Register Clock Signal V¢I¢2H g.O 12.0 12.6 V 
Output Gate Voltage. VOG -0.3 to +lB V Low Level of Register Clock Signal V¢I¢2l -0.3 0 0.5 V 
Register Clock Signal Voltage, V¢I¢2 -0.3 to +lB V High Level of Transfer Gate 
Transfer Gate Clock Signal Voltage, V ¢ TG -0.3 to +lB V Clock Signal V¢TGH g.O 12.0 12.6 V 

Reset Gate Clock Signal Voltage. V ¢R -0.3 to +lB V Low Level of Transfer Gate 
V¢TGl -0.3 0.5 V 

Operaling Temperature, T OPT -25 to +55°C Clock Signal 

Storage Temperature. TSTG -40 to +100°C High Level of Reset Gate 
V¢RH g.O 12.0 12.6 V 

Comment: Stress above those listed under "Absolute Maximum 
Clock Signal 

Ratings" may cause permanent damage to the device. This is a stress Low Level of Reset Gate 
V¢Rl -0.3 0.5 V 

rating only and functional operation of the device at these or any Clock Signal 
other conditions above those indicated in the operational sections of Register Clock Signal Frequency 

0.2 1.75 this specification is not implied. Exposure to absolute maximum (see Note) f¢I¢2 MHz 
rating conditions for extended periods may affect device reliability. 

Reset Gate Clock Signal 
Frequency Isee Note] '¢H 0.4 3,5 MHz 

Note: At lower frequencies, tp of output signal is >100 ns, (See 
Timing Waveforms,) 
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!\fEe 
Definitions of Electrical Parameters 

Saturation Output Voltage [VsAT1. An output signal 
level above which the PRNU (photo-response non­
uniformity) is 2':10% or the response is nonlinear. 

Saturation Exposure [SE1. Product of illuminance (Ix) 
and exposure period (s) in which the output is 
saturated. 

Photo-Response Nonuniformity [PRNU1. Percentage 
of peak output level and bottom output level against 
average output level of all valid photo-elements in 
static and uniform light. 

PRNU (%) =( VMAX or VMIN 1) x 100 
1 n 
n2Vj 

j=1 

where 
n = number of valid photo-elements 
Vj = output voltage of each photo element 

--...,-----

83-0031S2A 

Average Dark Signal [ADS1. Average output level of 
valid photo-elements with no exposure. 

1 n 
ADS (mV) =n2 Vj 

j=1 

Dark Signal Nonuniformity [DSNU1. Peak output level 
with no exposure. 

-'~~~35£~====~r- I 
OSNU 

83-0031S3A 

pPD799 

Working Power Consumption [Pwl. Product of supply 
voltage and current when supply voltage is 12.0 V. 

Spectral Response Range Limits [SR1. Short side and 
long side limits of response spectral range having 
sensitivity above 5 percent of sensitivity of most 
sensitive wavelength. 

--------100% 

--,It-------------'\---S% 

Wavelength --_ 

83-003154A 

Sensitivity [Sl. Quotient of the output level divided by 
exposure (Ixos). 

Offset Voltage [Vosl. Output terminal potential with no 
exposure. 
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Example of Driving Circuit 

(Sheet 1 of 2) 
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t\'EC 
Example of Driving Circuil (Coni.) 

(Sheet 2 of 2) 

R 

Reg 

TG 

+12V 

L __ ....l 
"0026" type MOS memory Interface 

Note: 

(1) Supply voltage tor clock generating circuits Is +5 v. 
(2) If ringing's present on the tPR waveform, Iry connecting a resistor and 

capacilor In series between pin 3 and ground .s a damping circuit. 
Approximate values are 68 0 and 330 pF. 

pPD799 

83-003278C 

8-23 



pPD799 

Operating Characteristics 
TA = 25°C 
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NEe 
B-Pln Plastic DIP (300 mil) 

Item MIllimeters Inches 

A 10.5 max .413 max 

B 2.541TP) .1001TP) 

c .5 ,002 

I .. 
0 2.7 min .106 

5.80 max .228 

.5 .002 

G 6.401TP) .2521TP) 

H 7.62 .300 

.25 .010 

Notes: 1. Each lead centerline Is located 
within .25 mm [.01 Inch] of Its true 
position [TP] at maximum male-
rial condition. 

2. Item "G" to center 01 lead' when 
formed parallel. 

0 

B-Pln Plastic DIP (300 mil) (I-/PC3423 only) 

Item Millimeters Inches 

A 10.5 max .413 

B 2.541TP) .1001TP) ------- ---_. ---_._-
C.5 .002 

o 

G 

H 

3.5 

4.7 

3.8 

6.401TP) 

7.6 

.3 

1.2 

.138 

.185 

.150 
-,._,,--,-"-

.2521TP) 

.299 

.012 

.047 

Notes: 1. Each lead centerline is located 
within .25 mm [.01 Inch] of its true 
position rTP] at maximum mate­
rial condition. 

2. Item "0" to center of leads when 
formed parallel. 

I. ' 

PACKAGING INFORMATION 

A 

-If.-
I 

63-0033928 

A 

-II-
I 

83-0033959 
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PACKAGING INFORMATION 

14-Pln Plastic DIP (300 mil) 

Item Millimeters Inches 

A 20.32 max .BOD max 

a 2.54 max .100 max 

C 2.'4 [TP[ .100[TP} 

0 .50 ± .10 .020 ~:~g: 
1.2ml" .047 min 

------------
F 3.6 ± 0.3 .142 ±.O12 

G .51 min . 020 min 

H 4.31 max .170 max 

5.08 max .200 max 
------

7.62 [TP} .300 [TP} 
------

K 6.' .252 

.25 !:~~ .O10~::~ 

Notes: 1, Each lead centerline is located 
within .25 mm [.01 inch] of its true 
position [TP) at maximum mate­
rial condition. 

2. Item" J" to center of leads when 
formed parallel. 

16-Pln Plastic DIP (300 mil) 

9-2 

Item Millimeters Inches 

A 20.32 max 0.8 max 

a 1.27 max .05 max 

C 2.'4 [TP} .10 [TP} 

0 .5 ± .10 .02 + .004 
- .005 

17.78 .70 

1.2 min .047 min 

G 3.5 ±.3 .138 ± .012 

H .51 min .02mi" 

4.31 max .17max 

5.08 max .2 max 

K 7.62 [TP} .3 [TP} ... .252 

M .2' 
+.10 .01 + .004 
- .0' - .003 

N 1.0mi" .039 min 

Noles: 1. Each lead centerline is located 
within .25 rnm [.01 inch] of Its true 
position !TP] a1 maximum mate· 
~!~! eo!'!:d!t!o:':. 

2. Item "K" to center of leads when 
formed parallel. 

I. 1 

16 

NEe 

A 
7 1 . 

c a 

83-0033916 

A 
81 . 

K 

N 

Fhl 
u u u \l 

\--

83-001489B 



~EC PACKAGING INFORMATION 

18-Pln Plastic DIP (300 mil) 

18 10 

Item Millimeters Inche. 

A 22.86 max .9max 

B 1.27 max .05 max 

C 2.S' [TP[ .10 [TP[ 

D .S±.10 .02 +.004 
- .OOS 

20.32 .8 

F 1.2 min .047 min 

G 3.5 ±.3 .138 ± .012 ·1 , 
H .51 min .02 min 

4.31 max .17mBx 

S.OB max .2 max 

K 7.62 [TPJ .3 [TPJ 

6.' .252 

M .25 +.10 .01 +.004 
-.OS -.003 

N 1.0 min .039 min 

Notes: 1. Each lead centerline is located 
within .25 mm ,.01 Inch] of its true 
position (TP] at maximum mate-
rial condition. 

2. Item "K" to center 01 leads when 
formed parallel. 

20-Pln Plastic DIP (300 mil) 

20 11 

Item MIllimeters Inches 

A 25.40 max 1.0max 

B 1.27 max .05mBX 

C 2.54 [TPJ .10 [TPJ 

D .5±.10 .02 +.004 
-.005 

A 

10,1 
22.86 .9 

1.1 min .043 min 

G 3.5± .3 .138 ± .012 

H .51 min .02 min 

4.31 max .17 max N 

J 5.08 max .2 max 

K 7.62 [TPJ .3 [TPJ 

6.' .252 

M .25 +.10 .01 + .004 
-.05 - .003 

N .8 min .035 min 

Notes: 1. Each I.ad cent.rllne Is located 
wlthln.25 mm [.01 Inch] of Its true 
position [TP] at maximum mate-
ria_ condition. 

2. Item "K" to cenler of leads when 
formed parallel. 

~149'8 
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PACKAGING INFORMATION ~EC 
22-Pln Plastic DIP (400 mil) 

22 12 

Item Millimelers Inches 

A 27.94 max 1.100 max 
B 1.27 max .osa max 

C 2.54ITPI .100ITPI 

0 .50±.10 020 +.004 
. -.005 

1.2m.n .D47mln 

3.5 ± 0.3 .138 ± .012 

G .51 max .020 max 
H 4.31 max .170 max 

I 5.72ma. .226 max 

10.161TPI .400ITPI 

K 8.6 .339 

.25 !:~: .O10~::: 
M a.8mln .031m'n 

Nole.: 1. Each lead centerline I. located 
within .25 mm (.01 Inch) of Iwlrue 
position [TPJ at maximum mate-
rial condition. 

2. Item" J" 10 centar of leads when 
formed parallel. 

83-00339GB 

24-Pln Plastic DIP (600 mil) 

24 13 

Item MIllimeters Inches 

A 33.02 max 1.3 max 

B 2.54 max .10 max 

C 2.54ITPI .101TPI 

0 .5±.10 .02 +.004 
-.005 

27.94 1.1 

1.2m.n .047 min 

G 3.8±.3 .138 ± .012 

H .51 min .02 min 
4.31 max .17 max A 

121 . 
K 

5.72 max .226 max 

K 15.24ITP] .60 ITP] 

13.2 .52 

M .25 +.10 .01 +.004 
-.05 -.003 

Notes: 1. Each lead centerline Is located 
wlthln.25 mm [.01 inchl of its true 
position [TP] at maximum mate-
rial condition. 

2. Item "K" to center of leads when 
formed parallel. ~~ 

I --t~D . 11- .n .. .. 
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t-IEC 
28-Pln Plastic DIP (600 mil) 

28 

Item Millimeters Inches 

A 3B.1 max 1.5 max 

8 2.54 max .10 max 

C 2.54 [TPJ .10 [TP] 

0 .5 ± .10 .02 + .004 
- .005 

33.02 1.3 
.. _----_.-

1.2min .047 min 
.... _-----_. 

G 3.6 ±.3 .142 ± .012 ._--_ ... 
H .51 min .02 min 

--- -----
4.31 max .17 max 

-------
5.72 max .226 max 

------ ----- - ----'-----

15.24 [TPI .60 [TPI 

13.2 .52 

L 
M .25 + .10 .01 + .004 

- .05 - .003 

Notes: 1. Each lead centerline is located 
within .25 mm [.01 inch] 01 Its true 
position [TP] at maximum mat8~ 
rial condition. 

\.{ ,H H!1!H H 

db: 2. Item "K" to center of leads when 
formed parallel. . 

28-Pln Plastic Shrink DIP (400 mil) 

lIem MIllimeters Inches 

A 28.46 max 1.121 max 

.106 B 2.67 max 

c 

o 

G 

H 

M 

2.54 [TPI .100 [TPI 

.50 ± .10 

24.89 .98 

.9 min .035 min 

3.2 ± 0.3 .126 ± 012 

.51 min .020 min 

4.31 max .170 max 

5.08 max .200 max 

10.16 [TPI 

8.6 

.25 ~:~~ 

.400 [TPI 

.339 

.01 ~:~~~ 

Notes; 1. Each lead centerline is located 
within .25 mm [.01 Inch] of its true 
position [TP] al maximum mate­
rial condition. 

2. Item uK" to center of leads when 
formed parallel. 

28 

H H H H H H 

E 

PACKAGING INFORMATION 

H 

15 

,H, 

-c . 

15 

~J 
H G 

4-

8 M 0-15" 

83-0014078 

83-0015198 
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14-Pin Ceramic Package (300 mil) 

Item Millimeters Inche. 

A 19.9max .78 max 

B 2.35 .09 

C 2.501TPI .1ITPI 

0 .06 .018 

15.2 .6 

F 1.5 .059 

G 3.0 min .118 min 

H .Smln .02 min 

4.58 max .181 max 

5.08 max .2 max 

7.621TPI .3ITP) 

S.O .25 

M .25 .01 

Not •• : 1. Each lead centerline Is located 
within .25 mm [.01 Inch) of ''''rue 
position [TP] a. maximum mate~ 
rial condition. 

2. Item "K" to center 01 leads when 
formed parallel. 

16-Pin Cerdlp Package (300 mil) 

9-6 

Item MIllimeters Inches 

A 19.9 max .784 max 

B 1.0S .042 

c 2.501TP) .101TP) 

o .46 ± .10 .016 ± .000 

17.78 .70 

1.5 .059 

G 2.54 min .10 min 
H .Smln .D19 min 

4.58 max .181 rna. 
S.OB max .20m_x 

7.621TP) .301TP) 

6.0 .25 

.25 
+.10 0098+ .0039 
-.05 . -.0019 M 

Notes: 1. Each lead centertine is located 
within .25 mm [.01 Inch] of Its true 
position [TP] at maximum malaM 

rial condition. 

2. Item "K" to center of leads when 
formed parallel. 

16 

A 
6 I . 

q 
11-1 H H RR Hlr-I! 

dg: +; 

. . 

t\'EC 

83-0015238 

M 

83-0015168 



t-IEC PACKAGING INFORMATION 

18-Pln Cerdlp Package (300 mil) 

18 10 

[i ~ ~ ~:~ ~ ~ 1.1 
A 

Item MIllimeters Inches 

A 23.2 max .91 max 

B 1.44 .055 

C 2.54ITP] .1DITP] 

D .45 .02 

20.32 .8 

1.2 .Dfi 

G 2.5 min .1 min 

H .5 min .02 min 

4.6 max .18 max 

5.1 max .2 max 

K 7.62ITP] .3ITP] 

6.7 .26 

M .25 .01 

Noles: 1. Each lead centerline is located 
within .25 mm [.01 inch] of its true 
position [TP] at maximum mate-
rial condition. 

2. Item uK" to eenter of leads when 
formed parallel. 

20-Pln Ceramic DIP (pPD795D) 

28.0 (1.10) max. 

25.4 (1.00) 

22.4 (0.88) 

20.0 (0.79) 

Unit: in millimeters (inches) 

Cover Glass 
Thickness: 0.5 millimeters 
Refraction ratio: 1.76 (in air) 

0.5 8.3 

~~~?~~i~=~~:~k:~1(D.D2D) (0.33) 

10.3 
(0.41) max. 

7.2 (0.28) --11.5 (0.45) 

From surface of chip 
to outside of glass 

2.0 1.27 (O.OSO) 

bJ~~~Yr~~~~~~~~('DiF9)* 

-11-
0.46 

(0.018) 
2.54 
(0.10) 

0.25 (0.0098) --+ +- 0.5 
(0.020) 

110.45 (0.41) ±O.35 1 . . 

63-0015178 

83-0033866 
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24-Pin DIP (pPD791D) 

__ -----------''-C3::.O:-:(1.69) max. 

i" "" "" 

24-Pln DIP (pPD799D) 

9-8 

2.54 
(0.10) 

Unit: in millimeters (inches) 

Cover Glass 
Thickness: 0.5 millimeters 
Retraction ratio: 1.76 (in air) 

I· 15.5 (0.61) -::0.3 

Unit: In millimeters (Inches) 

Cover Glass 
Thickness: 0.5 millimeters 
Refraction ratio: 1.76 (in air) 

~EC 

From surface of chip 
to outside of glass 
1.40 (0.055) 

·1 
83-0033898 

From surface of chip 
to outside 01 glass 
1.40 (0.055) 

0.25 (0.0098)-+lf_ 

15.5 (0.61) ±O.3 

83-0033908 I 



t-IEC 
8-Pln Plastic Mlnillat (225 mil) 

Item MIllimeters Inch .. 

A 5.70 max .22 max 

a .94mB. .037 max 

C 1.27 [TP[ .05 [TP) 

0 .40 ~:~: .O16~:= 
.1 ±.1 .004 ± .004 

1.49ma. .059 max 

G 1.80 min .071 max 

H 6.5 ± .3[TP) .258 ± .Ol1[TP) 

4.4 max .173 max 

.15~:~ .OO6~::: 
K 1.1 max .004 max 

.6 ±.2 .024 ±.008 

Note: Each lead centerline Illac.ted within 
0.12 mm (0.005) of It, true poIltlon 
(TP) at maximum material condition. 

14-Pln Miniflat Ie (225 mil) 

Item MIllimeters Inches 

A 10.46 max .412 max 

a 1.42 max .056 max 

C 1.27[TP) .050[TP) 

0 .40 ~:~~ .O16~::= 
.1 ±.1 .004 ± .004 

1.8max .071 max 

G 1.49 .059 

H 6.5 ±.3 .256 ± .012 

4.4 .173 

1.1 .043 

K .15 ~:~: .006 ~:::: 

.6 ±.2 .024 ~:::: 

Nole: Each lead centerline is located within 
0.12 mm (0.005) of Its true position 
(TP) at maximum material condlllon. 

PACKAGING INFORMATION 

0 

I. .1 1 4 

A 

'Ib~ 
E 0 C a 

14 

o 

A 

~u --n== E ~L~ 
DCa 

H 

--.1 
t 

J 

83-0033948 
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PACKAGING INFORMATION ttiEC 
24-Pln Ceramic Flatpack B 

L'~======~Ir======~ 
r~~LilllJ~~ 

Item Mllllmelers Inches 

A .43 ± .05 .017 ± .002 

a 1.27 Iyp .050lyp G H 

C 6.35 min .250 min 

D 6.60 ± .15 .260 ± .006 

19.30 ± .15 .780 ± .006 
- ------

c D -I 
-I 

F 13.97 Iyp .550lyp 

G 10.11 ± .18 .398 ± .007 

H 7.49 ref .295 ret 

I 3.05 .120max 

.305 .012 min 

K .13 ± .03 .005 ± .001 tl· I 

I I 
83-0033968 

3-Pln SIP TO-220 

G 

Item Millimeters Inches 

A 10.86 max .420 max 

a 2.54 [TPJ .100[TPJ 

C 8 +.34 
. -.29 .031 ~::~~ M 

D 1.3 .051 

6.35 max .250 max 

F 12.7 min .500 min 

G 5.85 min .230 min 

H 3.0 :::~ .118 :::~: 
4.82 max .190 max 

1.3±.2 .051 ± .OOB N 

K 2.8 ::;: .110::~~ 
.5± .2 .020 ± .008 

M 5.33 max .210 max 

N 15.87 max .625 max 

Note: Each lead centerline is located 
within .25 mm [.01 Inch) of Its true 

~ 
L K a 

position [TP] at maximum male-
rial condition. 

~I 
9-10 
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3-Pin SIP TO-92 

Item Millimeters Inches 

A 5.2 max .205 max 

a 1.27 max .067 max 

C .S .002 

D 2.54 .100 

14mln .551 min 

5.5 max .217 max 

G 4.2 max .165 max 

H 1.77 max .070 max 

83-0033998 

9-Pin Plastic SIP 

Item Millimeters Inch,s 

A 22.86 max .900 max 

a 1.27 max .os 
C 2.S'[TP[ .100[TP[ 

D 1.1 min .004 min 

2.9 min .114 min 

F 5.08 max .200 max 

G 5.72 max .225 max 

H 3.0 max .118max 

1.5max .059 ~:~:~ 

.25 ~:~~ .006 ~:~~: 

I' A 'I L i--------i]. f 
J I 

_a 

K 1.1 .00' 

.S .2 

M .51 min .2 min 

Note: Each lead centerline Is located 
within .25 mm [.01 inch] of its true 
position [TP] at maximum mate-
rial condition. 

83-0033878 
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t\'EC 
Thermal Information 

The power dissipation capability of semiconductor 
devices is limited by the maximum allowable junction 
temperature, the ambient temperature, and the thermal 
resistance between the junction and the ambient 
environment. 

The temperature difference between the junction and 
the ambient environment is determined by the fol­
lowing equation. 

TJ-TA=PD 8JA 
where TJ = junction temperature, °C 

T A = ambient temperature, °C 
PD = power dissipation, W 
8JA = thermal resistance, junction to 
ambient, °CJW 

The maximum allowable junction temperature is 150°C, 
however, the maximum junction temperature of plastic 
package I C's shou Id be 125°C because of the storage 
temperature range limitation. 

The dissipation derating curves that follow assume the 
ambient environment is still air, and that no heatsink is 
used. 

1. 8 Pin Metal Can Package and Cavity DIP 
Dissipation Derating Curve 

600 

........... ~W/OC 

"" 
500 

~ g 400 

[ .. 
is 300 

! 
c.. 200 

~ 
>-

100 

20 40 60 60 

Ambient Temperature ("C) 

8JA = 200°CJW typo TJ max = 150°C 

100 

The maximum power dissipation value of 500 mW has 
been fixed considering the practical applications of 
operational amplifiers and comparators. 

PACKAGING INFORMATION 

2. 14 Pin Through 20 Pin Cavity DIP 
Dissipation Derating Curve 

1000 

600 

OP Amps and Comparators ",,1~W/OC 
j" 
~ 
c 
~ 600 
I!. 
': D/A AID Converters 

0 
; 400 

° 0. 

J! 
~ 200 

20 40 60 60 

Ambient Temperature (0C) 

8JA = 90°CJW typo TJ max = 150°C 

100 

The maximum power dissipation value has been fixed 
considering the practical applications. 

Operational Amplifiers and Comparators 
OJ A, AID Converters 

3. 8 Pin Plastic Molded DIP 

600 

500 

j" 
E i 400 

i . ~ 
i5 300 

! 
Q, 200 
J! 
~ 

100 

20 

Dissipation Derating Curve 

........ 5mW/OC 

........ 

40 60 

Ambient Temperature (0C) 

60 

900mW 
500mW 

100 

(except for tJPC4556C, tJPC4557C, tJPC4560C, 
tJPC1555C) 

8JA = 200°C/W typo TJ max = 125°C 

The maximum power dissipation value of 250 mW has 
been fixed considering the practical applications of 
operational amplifiers and comparators. 
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PACKAGING INFORMATION 

4. 8 Pin Plastic Molded DIP 
Dissipation Derating Curve 

1000 I 

i 
800 

.s 
c 

° l 600 

'ii 
Q 

; 400 

............ 7mW/oC 

~ 
~ 

° .. 
~ 
I-

200 

20 40 60 

AmbientTemperature (0C) 

(For pPC4556C, pPC4557C, pPC4560C, 
pPC1555C) 

8JA = 140°C/W typo TJ max = 125°C 

80 100 

The maximum power dissipation value has been fixed 
considering the maximum junction temperature and 
the practical applications of those IC's. 

pPC4556, pPC4557, pPC4560C 
pPC1555C 

5. 14 Pin Plastic Molded DIP 
Dissipation Derating Curve 

1000 

i 
800 

.s 
c 

° 
~ 600 

:; 
c 
; 400 

I , 

""'" 7mW/oC 
i'.. 

° .. 
~ 

200 

I 

i 
20 40 60 

Ambient Temperature (0C) 

8JA = 140°C/W typo TJ max = 125°C 

80 

700mW 
600mW 

100 

The maximum power dissipation value of 570 mW has 
been fixed considering the practical applications of 
operational amplifiers and comparators. 
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t-IEC 
6. Miniflat Package 

When the miniflat IC's are mounted on a hybrid IC, the 
heat radiation throuQh the leads is increased. When 
resin coated, the heat radiation through the environ­
ment is further increased. As a result, the thermal 
resistance in the mounted state is much smallerthan in 
element form alone. 

It is suggested that the heat dissipation in actually 
mounted condition be fully investigated. 

6A. 8 Pin Mini flat Package 
Dissipation Derating Curve 

i 
E 

600 

500 

~ 400 

~ 
':g 
is 300 

~ 
Q. 200 

~ 
I-

100 

25 

........... 
~ 5mW/OC 

........ 
"'i'.. 

50 

Ambient Temperature (OC) 

8JA = 220°C/W typo TJ max = 125°C 

........ 
I 

75 

----

I 

100 

The maximum power dissipation value of 440 mW has 
been fixed considering the maximum junction temp­
erature and the practical applications of miniflat IC's. 

68. 8 Pin Mini flat Package 

i .s 

600 

500 

.2 400 

~ .. 
is 300 

~ 
a. 200 
jj 
(!. 

100 

r---

DisSipation Derating Curve 

550mW ---+ One Element Only 

........... 

I'-... 
---f----

......... 5.5 mW/oC 

.""-
""'-

~----

25 50 75 

Ambient Temperature (OC) 

8JA = 180°C/W typo TJ max = 125°C 

100 

The maximum power dissipation value of 550 mW has 
been fixed considering the maximum junction temp­
erature and the practical applications of miniflat IC's. 



t-IEC 
Taping Specifications 

Tape and reel shipping has been used for many years 
in Japan for shipping surface mount transistors and 
capacitors. Currently, 75% of surface mount transistors 
are shipped via this method. Tape and reel speci­
fications, formally established by Japanese Standard 
RC-1009A for 12 mm tape, has now been expanded to 
include surface mount ICs. 

Surface mount technology in the United States has 
recently come of age, and in May of 1985 the EIA 
developed Standard EIA481 for Embossed Tape and 
Reel Packaging. NEC has adjusted the current 
Japanese standard to comply with EIA481, and is now 
shipping surface mount devices to this specification. 

Because of the need for electrostatic packaging, NEC 
chose to manufacture the tape using carbon/PVC 
material. This type of "filler mixed" plastic is diffiCult to 
emboss, thus the actual tape manufacturing is done by 
the Sumitomo Bakelite Corp in Japan. 

Figure 1. Manufacturing Processes of Embossed 
Carrier Tape 

SliWa 

PACKAGING INFORMATION 

The actual manufacturing process is shown in Figure 
1. First, rolled sheet material is slittized and embossed. 
Next, the sprocket holes are punched, and aligned with 
the embossed pockets to a tolerance of ±50 microns. 
Finally, the pocket holes are punched, and the tape is 
cut to length and put on the reel. 

Specifications: 
NEC's embossed tape is manufactured to EIA481 
specifications with special attention paid to dimen­
sional accuracy. See Table 1 and Figure 2. Table 2 and 
Figure 3 show Reel Dimensions. Figure 4 illustrates the 
Tape End Configurations. Figure 5 shows component 
placement in the tape pockets. Table 3 gives the device 
package-to-tape width specifications. Figures 6,7 and 
8 show the tape and reel specifications for the 
specialized case of 8, 14 and 16-pin miniflats. 

Pocket 
Emboallng 

0 Gt 0 

SprockalHoIe 
Opening 

Rolled Sheel 
W=8m,L=800to 1000m 

UI.Pocket 
uQulde 

-­Opening 
Longlll Cut 

and Pecking 

83-0031228 
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Table 1. 8, 12, 16,24 mm Embossed Tape 

Tape Size 

n ,,.. tl! 
0, IL, IU, 

24mm 

Tape Size 

8 mm 

12mm 

15mm 

24 mm 

Tape Size 

8 mm 

12 mm 

16 mm 

24 mm 

Notes: 

0 

1.5 +~.!O 
i.75 ± a.in -u.U 

(.059 ~g.~~) (.069 ± .004) 

Bl 
Max. 

4.2 
(.165) 

8.2 
(.323) 

12.1 
(.476) 

20.1 
(.791) 

01 
Min. 

1.0 
(.039) 

1.5 
(.059) 

4.0±0.10 
(.157 ± .004) 

Po 

4.0 ± .iii 
(.157 ± .004) 

3.5 ± 0.05 
(.138 ± .002) 

5.5 ± 0.05 
(.217 ± .002) 

7.5 ± 0.10 
(.295 ± .004) 

11.5 ± 0.10 
(.453 ± .004) 

8.0 ±0.10 
(.315 ± .004) 

I (Max.) Ao. Bo. Ko 

0.400 
(.016) 

K 
Max. 

2.4 
(.094) 

4.5 
(.177) 

6.5 
(.256) 

See Noie i 
Table 2 

P2 

2.0 ± 0.05 
(.079 ± .002) 

2.0 ± 0.10) 
(.079 ± .004) 

12.0±0.10 
(.472 ± .004) 

P 

R 
Min. 

25 
(.984) 

30 
(1.181) 

40 
(1.575) 

50 
(1.969) 

16±0.10 
(.630 ± .004) 

W 

8.0 ± .30 
(.315 ± .012 

12.0 ± .30 
(.472± .012) 

18 ± .30 
(.630 ± .012) 

24 ± .30 
(.945 ± .012) 

20±0.10 
(.787 ± .004) 

t-IEC 

Constant 
Dimensions 

Variable 
Dimensions 

24± 0.10 
(.945 ± .004) 

1. Ao Bo Ko are determined by component size. The clearance between the component and the cavity must be within 0.05 (.002) min. to 0.50 
(.020) max. for 8 mm tape. 0.05 (.002) min. to 0.65 (.026) max. for 12 mm tape, 0.05 (.002) min. to 0.90 (.035) max for 16 mm tape and 0.05 
(.002) min. to 1.00 (.039) max. for 24 mm tape and larger. The component cannot rotate more than 20° within the determined cavity, see 
below. 

2. Tape and components shall pass around radius "R" without damage. 

9-16 

Typical component cavlly 
center line 
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Figure 2. Embossed Carrier Dimensions 

For Machine Reference Only 
Including Dr.ft and Radii 
Concentrtc Around Bo 

Emboa .. d 
camber 

°Top cover 
tape thlckn .. 1 (111 

~.;::.) Max 
Thick 

cumulative rt 10pl'chn 

i po-----+ ::anceon 
1--_ ±O.2 
I [±O.OO8) 

u .. , Direction of Feed 

Embossment 

Bending radius 
See Note Z 
Table 

I 100mm I I . [3·r~ mmM.. • 

~-~!~-~ 

r---=~ f ~ I ~=t---r llmm 
[.038) Ma. 

. ~:~8:37---------- . 
83-003124C 
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Figure 3. Reel Dimension. 

A 

,IF·· 
J.t=41\' 
~,:\I 

~,,~, .. \ Full Redlu,-

-Drive Spok .. optIon.11f uHCI 
uterllked dlmen,loRl appty. 

Table 2. Reel Dimensions 

rap. A B 
C Size MIx. Min. 

8mm 330 1.5 13.0± 0.20 
112.9921 1.0591 1.512 ± .0081 

12mm 330 
(12.9921 

16mm 380 
(14.173) 

24mm 

32mm 

44 min 

55mm 609 
(23.9761 

Metric dimensions will govern. 
English measurements rounded and for reference only. 

9-18 

D 
Min. 

20.2 
i.7951 

40 (1.575) Min. 
Accellhole 
at slot locatton 

T .... llot 
In core 
fo,t.pe ... rt. 
2.5 (.081) IIln Width 
lG (o3M) IIln Depth 

NEe 

G( ..... Urodothul»-.l1.-

83-0031258 

N 
G 

r 
Min. Max. 

50 
84+1.5 
. ---tI.O 14.4 

1.19691 (.331 ~~81 1.5671 

12.4 ~~~ 18.4 

(.488 ~:'~8) (.7241 

164 +2.0 
. ---tI.08 22.4 

(.646 ~:'~8) 1.882) 

24 +2.0 
-0.08 30.4 

(.961~:) (1.1971 

32.4~:: 
(1.276~~:1 
444 +2.0 

. -0.0 

(1.748 ~:.~ 

100 58.4 ~~:~ 
13.937) 

(2.220 ~:'~81 
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Figure 4. Tape End Configurations 

End 

User Direction of Feed 

83-0031268 

Figure 5. SO-/C Devices 

Typical 

User Direction 01 Feed 

83-OO3127B 
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Table 3. SO·/C Devices 

Component Tape Size mm (WI Part Pitch (PI 

80·!(; 8 12 8 

225 mil MF 14 16 8 
16 16 8 

14L 16 12 

SO·IC 16L 16 12 

375 mil MF 20L 24 12 
24L 24 12 
28L 24 12 

18 24 12 

pee 20 16 12 
28 24 16 
44 32 24 

52 32 24 
68 44 32 

pee 84 44 36 
100 44 40 
124 56 48 

Figure 6. Embossed Carrier Dimensions 

Direction 01 Feed 

9-20 

8.0±O.1 

~6'9±O'1 

l4J=-+ 

ftt{EC 

1.5~~·1 
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Package 80 W 

8p SMF 5.4± 0.1 12.0 ± 0.3 5.5 ±0.1 

14, 16p SMF 10.45 ± 0.1 16.0 ± 0.3 7.5 ± 0.1 

SMF: 225 mil Miniflat 

BpSMF 14,16SMF 

w 

T 18.4 Max 22.4 Max 

SMF: 225 mil Miniflat 

Figure 7. Reel Size 

1+-------330 Max-------.j -u: 
83-0031316 

Figure 8. Cover Tape Peel Strength: 40 ± 25 g 
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Taping 

Placement and Fixing 
with Position Adjustment 

Vacuum 
Check Carrier Tape 

Mounting 

Release and Pick up 

o 
Vacuum 
Check 

o Adhesive Tape Q 
1 to 2 sec/pes 

Placement 

Taping 

from 
Feeder Roll 

Embossed Carrier Tape 

0.2 to 1 sec/pes 

to Peeling Wheel 0 
Vacuum 
Check 

to Roll Up Wheel 

2 to 3 sec/pes 

Sealing by Thermal Compression 

Stamping Base 

C)~coyerTape I 
CArr1tj{r-l--: ---i.....,h,ffL 

Emboss .. Carrier Tape] 

fttfEC 

63-0031288 
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ftIEC 
Surface Mount Information 

Structure 

The designation for industrial linear IC (ILlC) in the 
miniflat package is "G2." Figure 1 shows a cutaway 
view of the miniflat G2 package. The die (chip) is 
mounted to the center lead frame island, with bonding 
pads to the external leads. 

The lead frame is made from 42 Alloy with silver (Ag) 
paste used for die attachment. The body is high-purity 
molded epoxy for high reliability. 

Figure 2 shows the package cross section. 

Package Outline 

In 1981, the EIAJ (Electronic Industry Association of 
Japan) set the standards for Surface Mount ICs. They 
required that devices manufactured in Japan attain 
higher resistance to environmental factors (humidity, 
shock, and vibration) than existing Small Outline 
Integrated Circuit (SOIC) devices. The resulting pack­
age is known as the 225-Mil S.O. Specification. 

Figure 3 illustrates the difference between the NEC 
miniflat (G2) and the S.O. type package. 

The body or molded portion of the NEC miniflat is 4.4 
mm wide compared to 4.0 mm for the S.O. package. 
The lead bend of the NEC miniflat adds an additional 
0.1 mm, for a net difference of approximately 0.5 mm in 
overall footprint width (miniflat vs. SOIC). All other 
dimensions (such as lead pitch, length, and spacing) 
are the same. 

The larger package size of the NEC miniflat allows a 
larger die to be mounted in 8- and 14-pin packages, 
(e.g. BIFET op amp), which increases the variety of 
circuits available in the G2 package. See Package 
Information Section for the outline dimensions of 8-pin 
and 14-pin G2 packages. 

Figure 1. Internal Structure (8-Pin Type) 

Resin [Epoxy] 

PACKAGING INFORMATION 

Figure 2. Cross Section of a Mlnlflat IC 

Figure 3. Compatible Footprint Pattern for NEC 
Mlnlflat IC and SOIC 

Note: Foot-print dimensions are in mil/mm. 
83-003383A 

Handling Techniques 

To work with the NEC miniflat IC without jeopardizing 
the quality and reliabilty, it is necessary to exercise 
more care than when handling standard DIP ICs. 

Environmental conditions and handling precautions 
for the NEC miniflat IC family are described below. 

Circuit Design 

The electrical characteristics of the N EC miniflat IC are 
guaranteed the same as those of standard DIP ICs. 

Since heat radiation is improved when the IC is 
mounted on the substrate, power dissipation PT can be 
changed in actual use. However, the degree of change 
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largely depends on the method of mounting (size of 
substrate, coating method, etc). Therefore, full eval­
uation of the mounted board should be made in 
advance. 

Total Power Dissipation and Thermal Resistance 

Figures 4 and 5 show the total power dissipation 
characteristics of the NEC miniflat IC family. 

As shown in the figures, thermal resistance for a single 
element is approximately 180°C/W for the 14-pin IC, 
and approximately 220°C/W for the 8-pin IC. 

When mounted on a hybrid IC or PW-board, the heat 
radiation through the leads is increased. With resin 
coating, the heat radiation through the resin to the 
environment is further increased. As a result, the 
thermal resistance in the mounted state is much lower. 

It is suggested that the heat dissipation in actual 
finished mountings be fully analyzed prior to pro­
duction. 

Figure 4. P.,-Tj Characteristic (8-Pin Type) 
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Figure 5. P.,-Tj Characteristic (14-Pin Type) 
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Soldering and Flux Temperature 

Exposure to high temperatures over time should be 
carefully monitored to insure prolonged reliability. As 
An Absolute Maximum Rating, exposure to the follow­
ing must not exceed 260°C for 10 seconds. 

• Solder dipping 
• Soldering iron 
• High-temperature atmosphere 

Rosin flux (pine resin) is recommended as soldering 
flux. 

NOTE: Avoid flux containing chlorine. Residual 
chlorine after cleaning may affect reliability. 

Cleaning 

Flux should be thoroughly removed after soldering. 
Alcohol, Chlorocene, and Freon are all acceptable 
solvents; however, prolonged immersion in these 
solvents may remove printed markings. 

Ultrasonic cleaning can also be applied if other 
components mounted on the same board can with­
stand it. 

Protection Against Humidity 

Being super-miniaturized and employing a thinner 
plastic than standard DIP ICs, the miniflat IC has 
shorter leakage paths and requires much more pro­
tection against humidity. 

Generally, anti-humidity protection is provided by 
resin coating after mounting on board. Examples of the 
process are described below. 

• When sealed in an airtight package, no precoating is 
necessary. 

• When sealed with resin, a buffer coating may be 
required as the resin contraction may exert stress on 
ICs when sealing. Sufficient evaluation should be 
made on the actual board. 
For buffer coating, the use of resin with a certain 
degree of viscosity is suggested. 

Please consult the resin manufacturers for appropriate 
encapsulation resin and coating materials. 
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