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DATA SHEET (Preliminary)

9 NEC " BIPOLAR ANALOG INTéGRATED CIRCUIT

ELECTRON DEVICE ﬂPCGSQ

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

The uPCE59 is a 8 bit A/D converter for video signal processing. The high speed and high quality Bipolar processing technology
have enabled fast conversion rate and high resolution to be achieved. Conversion Rate is up to 20 MHz and Lineasrity Error
within £0.56 LSB while operating at low power consumption, Also, this IC include clamp circuit and reference voltage genera-
tor, which enables simple external circuits to be constructed.

FEATURES
® Resolution: 8 bits
Conversion Rate: 20 Mgps MAX.
Linearity: 0.5 LSB MAX,
Power Supply Voltage: +5 V single
Analog Input Voltage: 1.0 Vp.p TYP,
Include Clamp Cireuit (Clamp voitage and clamp pulse must be supplied.)
Include Reference Voltage Generator: VR =3.3V, Vg =23V
Low Power Consumption: 395 mW TYP.
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ORDERING INFORMATION
ORDER NAME PACKAGE

uPCB59G 24 Pin Plastic SOP (300 mil)

‘ o © NEC Corporation 1988
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CONNECTION DIAGRAM (Top View)
var (0] 24] ok
ne 2] 23] over
avee [ 22] 08,(MSB)
vin (o] 21] 0B,
AGND [5 ] [20) DB3
po. (6] 19) ooND
veo (7] 18] ovec
avee [ [17] 08, _
AGND E E DBg
vee [19] [15] 08g
svee [0 12] D87
aono [12] 13) DBg(LSE)
No. Symbol Pin Name No. Symbol Pin Name
1 VRT Ref. Voltage (High Voltage) 13 beg ,| Digitat Dats Oumput {Lss)
2 NC No Connection 14 DBy | Digital Data Output (7th)
3 AvVce | Power Supply for Anatog Circuit 15 DBg 11 Digitsl Dats Output {6th)
4 VIN Analeg Signal Input Terminal 16 DBs Digita! Data Output (5th) .
5 AGND | Ground for Anslog Circuit 1 OBy '| Digital Date Output (4th)
6 PeL Clamp Pulse Input Terminal 18 | Dveg | PowsrSupsly for Digital Cirguit .
? Veu Clamp Voltage input Terminal 19 OGND Ground for Digita! Cireuit
) AVce Powsr Supply for Analog Circuit 20 DB3 Digital Data Outut (3rd)
9 AGND Ground for Analog Circuit 21 0Bz Digits! Dats Output {2nd)
10 VRe Ref, Voluge (Low Voltags) 2 0By Digita! Dats Output {MSB)
" Avce Power Supply for Analog Circuit z OVER Digita! Over Rangs Outut
12 AGND Ground for Analog Cireuit 24 cLK Sampling Clock {nput Terminal
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ABSOLUTE MAXIMUM RATINGS (Ty =25 °c)
Supply Voltage A, DVee -0.31t0 +6.0 Vv
) Digita! Input Voltage VinD =0.3 to DVgc+0.3 v
Analog Input Voltage Vina =0.3t0 AVec+0.3 v
Reference Input Voltage VRT. VRE =0.310 AVec+0.3 \Y
- Clamp Voltage Veo =03 t0 AVec+0.3 \
Clamp Pulse input Voltage VecL -0.3 to AVec+0.3 v
\ ) =20 to +75 {SHD) °
Operating Temperature Topt —20 to +65 (SOP) c
Storage Temperature Tog - —40 to +150 °c
RECOMMENDED OPERATING CONDITIONS (T, = =20 to 475 °C (SHD), Ta = =20 to +65 °C (SOP))
TITLE I SYMBOL | MIN. I TYP. ! MAX, | UNIT CONDITION
Supply Voltage . A, DVee ‘ 43 . 5.0 . 53 v i AGND = DGND =0
Anpslog Input Voltage l VINA i VRrg—0.4 5 I VRT+04 i v
. 1
Clamp Input Voltage | Veu | vae-04 | | VRT#04 | vV
Sampling Clock fsame | 10 | | 20 i MHz
Sampling Clock Low Puise Width I PPwWL | 25 | | ns
. L
" | sampling Clock High Pulse Width | tewh 25 | ns
i ) 1 . i
Clock Input High Leve! Voltage ! VEKH | 2.0 | ) [ v
Clock input Low Level Voltage VexkL 38 v
Clamp Pulse Width tPWCL 1.0 us
Clamp Puise High Level Voltage VePH 20 v
Clamp Pulse Low Leve! Voltage VerL 0.8 Y
Clamp Capacitance Cep 10 uF
Maximum Analog input Frequency AN g : MHz <




N E ¢ ELECTRONICS INC 30E D WM L427525 0030479 5 M

T-51-10-08
uPC659 NEC nscrron pevice ]
L] . -
ELECTRICAL CHARACTERISTICS (T4 = —20 to +75 °C for SHD, Ty = ~20 to +65 °C for SOP -
AVee = DVge = 6.0:0.3 V P
TITLE SYMBOL MIN, TYP. MAX, UNIT CONDITION
Supply Current lee 50 79 10 mA Vee= S50V, T,=25°C
Resolution RES 8 it
i eari i Vee =05V, Ty=25°C
Non-linesrity NL 1.5 Lse Vin = 1.0 Vp.p
- . 4 N Vcc-o.SV,T."25°C
Ditferentia! Non-linearity DNL 20.5 LS8 ViN® 1.0 Vp.p
. N . fsamp ™ 14318 MH2
Ditferentis! Gain DG {.5 3.0 % NTSC Lamp 140 1RE)
. N fsamp = 14318 MHz
Ditferential Phase oP o_.e :.o- deg NTSC Lamp wave (40 IRE) .
i lling edge of
Digital Data Output Delay Time tp 12 né ?::‘;Vh::‘;;::m falling edge 0
. - | oL = t.6mA
Digita! Output Low Volrage VoL 0.4 v D°1Lto Dg. OVER
. oK = ~400 uA
Digital Output High Voltage VoH 2.7 v é)::o D, O\‘/'ER
Digitsl Input Low Inpyt Cutrent INDL =200 BA ViN=OBYV . -
Digital Input High Input Current HINDH 10 A VIiN®=20V
Mensure input current from
Analog Input Current hNA 10 35 BA anslog input terminal.
Reference Voltage (Low) Ves 2.1 23 25 v Vee*50V *
Reference Voltage (High) VRT 31 33 35 -V Vee=6.0V
Analog Input Equivalent Capacitance CiN 3.0 - pF VIN"VRB - =" L ’
Cloek Input Equivaient Capacitance CeLk 20 oF o
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TEST CIRCUIT
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Video signal generator | Video Signal )} kPCE59 :.':‘: digital g'f:"""""i",: Video signal ) Vector scope

fo S
Clock 4 fsc (14.318 MH2)

The video signal from the video signal generator is 40 IRE Ramp signal.
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TIMING CHART
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Analog signal is sampled with sampling clock and after the acquisition time {3.3 ns TYP.) started to be sampled. And converted
data will be out after 2 sampling clock synchronized with the rise edge of sampling clock. Delay time from the rise edge of
sampling clock is typically 12 ns, ’
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EQUIVALENT CIRCUIT AROUND TERMINAL
Pin No. ! Equivalent Circuit ! Function
- 1,10 | ! 1: Reference voltage (Top) VAT

i { Avge i 10: Reference voltage {Bottom} Vmp

5,9,12 | Ground 1of Analdg Circuit.
rr
24 *Avcc Samptling Clock input terminal,
Analog data acquisition and digital data out are synchronized with

the rise edge of this clock.

—

3.8 1 * | Power supply for analog circuit.
4 AV AVee l Analog signal input terminal.
{1 Avee ! |nput analog signal from this terminal. The clamp function also will
A |
i | e worked on this terminal. So it’s necessary to connect capacitance
0 @‘{—‘—"M"' and low impedance source.
x o |
Lend i
6 av Clamp puise input terminal.
Avee % ce Analog signal input from analog input terminal is clamped to the
* v voltage; VoL according to the high level term of this pulse.
@ l A | H‘
rr ¥ .
7 ﬁ-AVCC : Clamp bias input terminal. )
IAVcc { Analog input signal is clamped nearly to this input voltage; Vet
a2 \} according to the clamp pulse; Pci high level period,
13to0 17 Digital data output terminal.
-1 Dveo
- 21 t0 22 $ 13: Out of LSB data
23 ] 14; Out of 7th data
15: Out of 6th data
- 16: Out of 5th dats
17: Out of 4th data
20: Out of 3rd dsta
_i 21: Out of 2nd dats
22; Out of MSB data
DGND 23: Out of Over Flow
18 - ; Power supply for digital,
19 $ ' Ground for digital.

|
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APPLICATION
4 ‘ -
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ATTENTION FOR APPLICATION
e Analog input terminat
Please connect low impedance signal source to analog input terminal,
And must be AC coupled. Clamp circuit is appeared by following rough block diagram.
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: NOTE ITEM | MILLIMETERS INCHES
* Each lead centerline 18 located within 0.12 — - g
mm {0.005 inch} of ns true posion {T.P.} A I 15.54 MAX. 0.612 MAX.
at maximum material condition. 8 ! 0.78 MAX. 0.031 MAX,
c | 1.27 (T.P.) 0.050 (T.P.)
) 0.40:3&% 10.016:8 833
E 0.1'°' 0_00410001
3 1.8 MAX. 0.071 MAX.
G 1.55 0.06%
H 7.7°? 0.303'°0°%
I 5.6 0.220 2
. J 11 0.043
X 0.20°8 8 0.008:8 %
. L 0.6°92 o_oz418*§
. V) 0.12 0.005
O -
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