BIPOLAR ANALOG INTEGRATED CIRCUIT

i 1PC659A

8-BIT A/D CONVERTER FOR VIDEO PROCESSING
WITH REFERENCE GENERATOR AND CLAMP CIRCUIT

The yPC6S9A is a 8-bit A/D converter for video signal processing. the power cenaumption of which is lower
than the yPC659. The high speed and high quality bipolar processing technology has enabled fast conversion
rate and high resolution to be achieved. Conversion rate is up 10 20 Msps (sampling per second) and linearity
etiur willinn LODLGD whila spersting ot loww poveor conoumption. Wide variety of apphrcation can he realized
in digital application field such as digital TV sysiem and high speed facsimile.

Also, this ICincludes sample and hold circuit, ctamp circuit and reference voltage generator, which enable
simple external circuit 10 be constructed.

The uPCE59A and the PC6E59 are different in the number of clock pulses till transformed data is output
after analog signal is captured. This should be taken Into consideration when using the yPC655A instead
of the uPC659. For details, refer to the timing chart of page 8.

FEATURES %
« Resolution : S-bit

« Conversion rate : 20 Msps O-ﬂ

« Differential non-linearity - 1 0.5 LSB MAX.

« Power supply : +5V

« Analog input voliage : 1.0 Vee

« Power consumption : 210 mv YpP!

o Built-in circuit

B
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ORDERING INFORMATION

mp voltage and clamp pulse musi be supphed )
voitage generator (Vae= 23V, Var= 2.2 VTYP)

Part Number Package Quatity Grade

HPCBS9AGS 24-pin ptasuc SOP (300 miy) Standard

Flease refer to "Quality grade on NEC Serniconductor Devices” (Document number 1E1-1209) published by
NEC Corporation to know the specification of quality grade on ihe devices and its recommended applications.

The Information in thiz document is subject to change without notico.

Decument No IC-21E5

1O O No. 10-2650C)
Date Pubhished No+zmdar 1992 M
Printed ,n Jagan

© NEC Corporation 1992
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NEC LPC659A
PIN CONFIGURATION (Top View)
Va:l ) C) 26| CLK
ne (2] 23] OVER
Avec 3] 22 DB- (MSB)
v...[ £ 2) ] DEs
AGND! 5 20 08:
R
%
©
P':I.l 6 § 18] DGO
>»
ve [ 7] o 16] Dvee
avee (2] 17) 0B,
acno[ 2 | 18] 02,
Vre [ 10 151 08¢
Aviec E < D8y
AGND(12 DBe (LSB)
Nao | Symbotl Pin Namo No Symbol Pin Name
1 | var__| Ret. Vonage (Top) 13 DE3 Digital Dets Quiput {ILSE)
2 L NC No Connection 4 DB» Digital Data Output (7th)
3 AVeC Power Supply for Analog Circuit 15 DBe¢ Oigital Data Output (Eth)
4 Vin , Analog Signal Input Terminal 6 DBs Digital Data Qutput (Sth)
s | AaGND [ Ground tar Analog Circust 17 DBy Digitat Data Output (4th)
6 Pra | Clamn Pulse Input Terminal 18 v Pawer Suply fnr Rigital Circrat
7 Ve { Clamp Vohage tnput Terminal 19 DGND Ground for Digital Circuit
8 f AVee Powsr Supply for Analog Circuit 20 DE3 ! Digital Data Output (2rd)
9 | AGND | Ground for Analag Circuit 21 (o]-H) Digitat Dsta Output (2nd)
1w | wvee Ref. Voltage (Botiom) 22 DB Digitat Data Output {(MSB)
11 l AVcc Power Supply for Analog Circuit 23 OVER Digital Over Range Output
12 |r AGND [ Ground for Ansloq Circuit 24 CLK Sampling Clock Input Terminal
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HPC659A

EQUIVALENT CIRCUIT AROUND TERMINAL

Pin No, I

Equivalent Circust

|

Funciion

1, 10

‘—L _i
I :: 1.21 [1¢]
(3*-;;***1

A\lec

1: Reference voltage (Top) VAT
10: Reference voltage {Bottomn) Vre

5.9.12

Ground for Analog Circuit.

Sampting Clock input terminal.
Analog data acquisition and 'digital data out are synchronized with
the rising ecge of this clock.

3aMm

Power supply for analug circuil.

Analog signal input terminal,

Input analog signal from this terminal. The signal is read a: rising
edge of the cltock. Tha etamp function also will be worked on this
1erminal. So it's necessary 10 connect capacitance and fow
impedance signa! source. The burst signsl is protected at pedestal
clamp because of soft clamp circuil.

AGMD

Clamp pulse input terminal.

Analog signa! input from anajog input terminal is clamped to the
voltage; Vcu according to the high level term of this pulse.

During high level signal is input, analog input pin voltage is nearly
clamped to volitage Vcu.

i~

AV

b
AGHD

Clamp voliage input terminal,

Set voltage st clamping snslog input signal

Analog input signal is clamped nearly 1o this input voltage Vcu
asccording to the clamp pulse PcuL high level period.

13 to 17
20 t0 22
23

|\
| 41

Dver

Digital data output terminal

13: Out of LSE data

14: Out of 7th data

18- (et nf Ath data

16° Out of 5th data

17: Out of 4th dats

20: Out of 2rd dara

21° Out of 2nd data

22 Qut of MSE data

23: Qut of Over Flow (Active High}

18

Pows=r supply for digital,

19

|

Ground for digital,
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NEC uUPCB659A
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ABSOLUTE MAXIMUM RATINGS (T, = + 25 °C)

N Parameter ‘ Symbol I — Ratings ! Unit
’ Supply voltage ‘ AvVce, DVec ; -03tw0+860 | \
Digital input voltsge ' Vino 1 -0.3to DVee + 0.3 i \%
Anatog input voltage | Vina i - 0.3t AVcc+ 0.3 1 v
Relerence input voltage ! VRT, VAR ‘ -031t0 AVcc+ 0.3 | v
Clamp voliage I Veu | -0.3t0 AVic+ 0.3 ! v
Clemp pulse input voltage ! Vect | - 0.3t0 Avec+ 0.3 £ v
Operating temperature ! Topt : - 201t +70 J °C
Storage tempersgture i Tsig | " - 4010 +150 ; “C
Povser dissipation l P4 | 560 ‘ mw
\
S RECOMMENDED OPERATING CONDITIONS {Ta = - 20 to + 70 °C}
Parameter Symbol Conditions I MIN. TYP. MAX. Unit
Supply voliage AVeg, DVee | AGND=DGND=OV| 4.7 5.0 5.3 v
Analog input voliage Vina Vee=50V ! Vag - 0.4 Var + 0.4 Y
Clamp input voltage T Veu Veea 50V { Vee - 0.4 VAT + 0.4 v
Sempling clock fosmp 20 MHz
N Sampling clock high leve! pulse width | tPwH 25 | ns
’ Sampling clock low level pulse width 1 WL 25 ns
Clock input high level voltage [ Vexr 2.0 v
‘El—ock inpuz fow lcvel voitage “_l—Vcn 0.8 v
Clsmp pulse width ] tFweL [ 1.0 us
Clamp pulse input high level voliage ] Vecuw 2.0 v
Clamp pulsc input low evel voliage I~:/Pcu 0.8 v
Clamp capacitance Cecu ’ 1 10 uF
Maximum analog input frequency fan | ‘ -1 MHz




NEC LPC659A

ELECTHICAL CHARACTERISTICS (Ta= - 20 to + 70 “C, AVecc = DVeec = 5.0 + 0.3 V)

[} . .
Paramelter i Symbol Congditions I MIN ? TYP. | MAX | unit ,::\“
? * A ] , .
Supply current | fee | Vec =50V, Taw +25°C % 25 i 42 [ 60 1 mA
Resolution RES ' ! P8 | ! bit
. — 1
Nan.l;né},,;w NL ; VEC = 5.0V, Te = » 25 ¢C ' ; +£15 ] LSS
: . Vi = 1.0 Ve-p i i
- ! |
Ditferential non-linearity DNL Vec = 5.0V, Taa + 25 C + 0.5 LSB
Vin = 1.0 Vrp
Differential gain DG fsamp = 14.318 MHz 1.5 3 %
NTSC ramp wave (40 IRE) i
1
Differential phase DP fsamp = 14.31€ MH2 08 3 dcg
NTSC ramp wave {40 IRE)
Digitsl data output delay ime 10 T Delay time from rising edge t20 3 | ns o~
I of sampling clock, ;
i 021 to DBe, OVER 1
-k
Digial cutput low level voltage Vou | oL = 1.6 mA o4 Vv
‘ DE1 10 DBa, OVER
Digital output high level voltage Von { loK = - 400 pA 2.7 ; v
l D81 10 DBe, OVER }
+ H -
Digital input low levzl current hedy ! Vin=0EV | ‘ -200 | pA —_
' T
Digital input high level current hnow ! Vin= 20V b0 ; nA
Analog input current hna | Measure input current from ! 10 35 HA
) | analog input terminal
Reference voitage (Bommom) VR& | Vcoc = 5.0V 21 23 2.5 \%
Reference voltage (Top) Va1 | vee = 5.0V . 3 3.3 3.5 v
- : '
Analog input equivalent capacitance | Civ { Vin « VRB | 3 | pF
S
Clock input equivalent capacitance | Ccix l ! 2 i l pfF
- ' [ 1 :
Relerence voltage (Diffcrence) ; Veer | VaT - Vap, Vee « 50V l : 3 I i v

Caution The values of lec and to are different between the uPC659 and the uPC659A



o} = Y V4. i il
S;K::)(Jr! ’i‘/’\'./r.;',z; f\\"{/(gwl

SORARTER D ordc B0 @RS LT
NEC LPC6E59A
TEST CIRCUIT
&-bn Digital Data Our
Ciock
OVER A"p‘
“ f t 4
p L
«S5V
7] [ ril i 1
pPCBHS9AGS
L'J ] Lr LH (O CJ g eyl L ul',l iR
A
| Fee "
R 1| h
4= o 7] e o
00 pf nL- 37 F ,L
Clamp pulse .
Input 1 '.L |
Anatoa
3 v DGND
inout AGND
DG, DP TEST 8LOCK
| N _r\ »
Vides Bignal gansratos Ve agnal N pPLEETA ::: digitat ;}g.h;gfc::z: vigae 5\9“3‘/\ vednr scope
/ b -~ nec
vV v
C -— - -

Cioek £ {he 114,513 tAH2)

The vizeo signal from the vid20 sign,

2l generator iz 40 IRE ramp signal.
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TIMING CHART

PAre 11458
CLx \ /- \
N/ ~__
J?a acquisition ./ N+ a2 o
rd
VIN /f._" '
P
53 ns TYP.
20 ns TYP,
b e
n

D810 DRe T
OVER | n-

Analog signal is captured 3t the rising edge, and converted data will be out at the rising edge afier 1

clock pulsenets,

Note For the 4PC659, 2 clock pulses.

Caution The value of data output delay time (tD) is different between the :PCE59 and the uPCE59A.
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NEC uPC659A

OUTPUT CODE FOR ANALOG INPUT

- Quiput digital code
Analog input B { N
gme over | jaes | 0B2 | DBy | DBM | oes l ves | 0B | Sou
VEs to 1/2 LS8 0 0 0 o | o | o | o o | ¢
1/2 I:SB ts\_(l + 1/2) LS8 - 0 (s} 0 (¢} (4] 0 ] 0 0 1
to to to to to to o | to to 10
(254 + 1/2) LSB to (255 + 1/2) LSB 0 1 1 1 1 IR 1
{255 « 1/2) LSE to VAT 1 1 1 1 1 | 1 b ! 1 1
VAT 10 AVCC 1 1 1 1 1 | 3 1 ; 1 1
. Vmr=-Vnp VRe = 2.3 VTYP.
LSB = 356 -~ = 3,906 mV TYP Var = 2.3V TYP.
APPLICATION
< fsz Clock input
AVee (+5 V) ®—
Y
f7yF
[ ST 224
é | |1 ' HAZ] O CLK :’:i
15 kS ! K8 OS‘ I 2ine OVER [F3———— OVER
. 10 uf £ 2| AVee DEIFI 7
N 4!':‘{‘ 1 v, 08: 57} D510 DB?
5| AGHND 06220
= 1 uF
% P DGND 1_9_;-_1_—?—0\‘1
17 Ve OVee 115} T——-E-‘
7 5; —{E AV D2 E‘—-—J ';Z
m([ - AGND o2 [ig—*
4 Z <0 Vae DOBe E}——
5 VR ~ ‘ﬁ "—'
Clernp Pulse . <2510 22,7 [7] Avee DB E—_/
- Sl e YO B e = L) =
wuF {
b vl © \Y
AGND OVee DGND

VR Clamp voltage adjustment =% V)

Must be thick line witing for the power supply lines. And reduce the resistance and reactance ingredient.
g‘-\\'/-r-l'r AVce and DVec must be connceied at one point.
AGND and DGND must be connected at one point.

The application circuits and circuit constant dascribed in this document don't apply 1o mass production
where variotrons in parts quality and/or temperature characteristics are considered.
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NEC UPC659A

ATTENTION FOR APPLICATION

10

Analog input terminal
loace connect low impedance signal source tn analng inhit terminal. beraose nf executing clamp
operation.
And must be AC coupled. Clamp circuit is appeared by following rough block diagram.
Take polarity of clamping capacitor intg account.

i
c>

I\ = V|
L - )
10 Conversion Circuit

Low Impedance
Eutter

Clamp Pulce
Pco

@
l 4PCES3A

Clamp vVo'ieqe
Vi

~
~
~

1f don't use the ¢clamp circuit

The clamp pulse termina! (PIN 6} and GND must be short-circuit. And insert by-pass capacitor of about 0.1
HF between the clamp voltage input terminal {PIN 7) and GND. Input analog signal to PIN 4,

Clamp voltage

There is a few diffarence clamp vohage between the supply clamp voltage VCL (PIN 7) and reaily clamp
voltage.

Really clamp voliage = VCL + ¢

Take account of the ¢« {about = 20 mV) at supply VcL 1o PIN 7.

Converied data oulput

Analog signal is captured at the rising edge. and converted data will be out at the rising edge after 1 ¢lock
pulse Mot

When reference voltage is set from external, VRe (PIN 10) = 2.3 V, VAT (PIN 1) = 3.3 V.

Note For the uPC659, 2 clock pulses.

S e
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NEC LPCE59A

DIFFERENCE BETWEEN THE yPC659 AND THE PC6539A
The following table shows the differences between the uPCESY and the uPCE53A
This should be taken into consideration when using the uFCES38A instead of the yPCE53.

Paramater ! ©PC659 , uPC659A
Suppty current ke ! MIN. | 50 mA ‘ 25 mA
) N 1l N -
(Vcr -sovy iTve. | 79 mA } 22 mA
Ts =+ 25°C ' e
Ta=v25°C) [MAX. | 110 mA 60 ma
' ]
Digita! data output : VYP- 12 n3 20 ns
: . :
delay ttms tw ;f\dAX, . 20 ns 35 ns
T AVee AVze

Internal reference 314102
resistance

PIN 1. PIN 10

hNER N ﬁ)\l
| Vi
©
B
5
Al
14
4 -
A
L4

—a

|
|
g)

9 1.91 kQ2 3 -

3
R
Y

]r
Timing chan i Vi l \___ Ves
! oot . Oata .
ouiput n-s net " ouput oot n

1
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NEC
24 PIN PLASTIC SOP {300 mil)
24 i3
.HH H H H H H H H RB detad of lead end
EEEEEHHEHBHE ©
1 12
A
© J
[
»
£24GM-50-3008-2
NOTE ITEM MILLIMETERS T INCHES
Eazh lesd centzrline 15 located within 012 — =
mm (0.005 nch) of 11s trus positica (T.P) at L 15.54 WIAK 0612 MAX
rmaxirnum rmzigtial Condinon. & 0.7 M4, 0.021 NMAY
c 127(T.P) 0.050 ({T.P)
o) 04088 0.016:5%:
E 01201 0.002%0.004
F 1.2 MAX 0.071 MAX
G 1.58 0.061
H 77203 02020012
| 56 022
J 1.1 0.04%
020738 0 o0& 3
L 0G=H 2
{vi O ‘2 OC'OS
N 015 0.006

12
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NEC uPC659A

RECOMMENDED SOLDERING CONDITIONS

Thae following conditions (See table below) must be met when soldering this product.

Foar more details, rafer 10 our document “SEMICONDUCTOR DEVICE TECHNOLOGY MANUAL™ (IEI-1207)

Piease consuli with our sales offices in case other soldering process is used, or in case soldering is done
under different conditions.

[TYPE OF SURFACE MOUNT DEVICE |

uPC659AGS: 24-pin plastic SOP (300 mil)

Soldering process Soldering conditions t Symbo!
Inirared Ray Refiow Peak package’s surface temperature : 230 °C or below, IR30-00-1
. Rafiow time : 30 scconds or below (210 *C or higher),

Number of reflow process : 1

VPS Peak package's tcmperature : 215 °C or below, VP15-00-1
Aaflow time : 40 seconds or below {200 *C or higher),
Number of refiow process 1

Wave Soldering Solder temperature : 260 °C or balow, WSEQ-00-1

Flaw time * 10 seconds or below,
Tempersture of pre-heat : 120 *C or below (Plastic surface temperature)
Number of flow process : 1

Partial Hearting Terminal temperature ; 300 °C or belaw, —_
Method Time : 3 seconds or balow {Per side of leads)

Caution Do not apply more than one soldering method at any one time, except for “Partial heating
method”,

13
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[MEMO]

No part of this documant may be copied or reproduced in any from or by any means without the prior written
coneent of MEC Corporation.MEC Corporation secumee no recponcibility for any orrorc which may appeor in this
document
NEC Corporation does not assume any hability for infringement of patents, copyrights or other intellectual
property righis of third parties by or arising from use of a device described hargin or any other liability arising
from use of such device. No license, either express, implied or othenwvise, iS granted under any patents,
copyrights or other intellectual property rights of NEC Corporation or others.
The devices listed in this document are not suilable for use in gerospace equipment, submarine cables, nuclear
reactor contro! systeme and hife support systems. If cuztomers intend to use NEC devices for sbove applications
or they intend to use “Standard™ quality grade NEC devices for applications not intended by NEC, please contac:
our sales people in advance.
Apphcation examples recommended by NEC Corporation.
Standard: Computer, Office equipment, Communication equipment, Test and Measurement equipment,
Machine tools, Industrial robots, Audio and Visual equipment, Other consumer products, etc.
Special: Automotive and Transponation equipment, Traffic control systems, Antidisaster systems, Anticrirne
systems, etc.
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