HD29026A/HD29027/

HD29028

Dual CCD Drivers

Description

HD29026A, HD29027 and HD29028 include two
on-chip drivers on a single chip, making it the
optimal choice as a CCD driver. Operation is
provided with a TTL level input, and output
current of 1 A is available for both sync and
source.

Features

+ High speed output rise and fall (20 ns typ) at
load capacitance (Cy_ } of 1000 pF

+ Direct drive of input block by TTL eliminates
the need for external components

« OQutput swing voltage of 12 V; output current of
1 A available for both sync and source

» OQutput wave cross point 50% typ

Function Table

HD29026AP, HD29027P, HD29028P

N

(DP-8)

HD29026AFF, HD29027FP, HD29028FP

{(FP-8D)

Pin Arrangement

Input A Output Y
H L
L H
Note: H: High level
L: Low level

Ordering Information

N
NC [0 8] NC

1A R >—D 1Y
GND 3] 6l Vee
2A [Z-——Do———_g] 2y

(Top view)

Product name Supply voltage Package

HD29026AP 12V 300 mil 8-pin plastic DIP (DP-8)
HD29026AFP 225 mil 8-pin plastic SOP (FP-8D)
HD29027P 6V 300 mil 8-pin plastic DIP (DP-8)
HD23S027FP 225 mil 8-pin plastic SOP (FP-8D)
HD29028P AY 300 mil 8-pin plastic DIP {DP-8)
HD2g028FP 225 mil 8-pin plastic SOP (FP-8D)
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HD29026A/27/28

Absolute Maximum Ratings

item Symbol Rating Unit
Supply Voltage Vee ™! 17 A
Input voltage Vi 7 \
Output peak current logpeak) +1 A
Operating temperature range Ta -20t0 +75 °C
Storage temperature range Tstg -6510 + 150 °C
Junction temperature T 150 °C
Total dissipation Pr'2 DP-8 1 w
FP-8D 0.735

The absolute maximum ratings are limiting values, to be applied individually, beyond which the device may be permanently damaged. Functional operation under
any of these conditions is not guaranteed. Exposing a circuit 10 its absolute maximum rating for extended periods of time may affect the device's reliability.

Nates: 1. If no value is specified, the voltage is defined by the GND pin.
2. Value when Ta = 25°C. Heat dissipation is required for large-capacitance, high-frequency drivers,
0 derating of 8 mW/°C (DP-8) and 5.9 mW/°C (FP-8D) are required.

(DP-8)

(FP-8D)

Figure 1 Package Derating Curves
Recommended Operating Conditions

item Symbol Min Typ Max Unit
Supply voitage HD29026A V¢ 8 12 13 \"
HD29027 V¢ 4.5 6 8
HD29028 Vcc¢ 8 9 13
Operating temperature Ta -20 25 75 °C
Electrical Characteristics (Ta=-20 to + 75°C)
Item Symbol Min Typ Max Unit Test Conditions
Input voltage ViH 2.0 — — ¥
ViL — — 06
Output voltage VoH Vee-1 — — v ViL=0.6V, lgy=-1mA
Vor — — 0.5 ViH=2.0V, lgopL =1 mA

Input current hH — — 20 A V=27V

HD29026A/28 | - —_ -100 Vi=0.4V

HD29027 — — ~200
Supply current  HD29026A lccH — — 12 mA

HD29027 — — 20

HD29028 - — 15

HDZ29026A leeL — — 20

HD29027 — — 30

HD29028 — — 25
Input current I — —_ 100 pA V=7V
Input clamp voltage Vik — — -1.5 Vv InN=-18 mA
Note: HD28026A: Vog =8 to 13 V HO29027: Ve = 4.5 108 V
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HD29026A/27/28

Switching Characteristics (Ta = 25°C)

Item Symbol Min Typ Max Unit  Test Conditions
Fall propagation HD29026A tpp — 16 20 ns CL=1000pF Vg =8V
delay time — 11 15 Ve =12V
HD29027 — 10 15 Veg=6V
HD29028 — 10 15 VQQ =9V
— 8 13 Voo =12V
Rise propagation HD29026A tp — 18 25 ns C_L=1000pF Vec =8V
delay time — 13 20 Veg=12V
HD29027 — 10 15 Vee=6V
HD29028 — 10 15 Vee=9V
— 8 13 Veg =12V
Fall (transiton) ~ HD29026A  try — 17 21 ns CL=250pF Vgc=8V
time — 12 16 Voo =12V
HD29027 — 9 14 Vec=6V
HD29028 — 9 13 Vee=9V
- — 7 14 VCC =12V
HD23026A — 20 23 C =500 pF VQQ =8V
— 15 18 Ve =12V
HD28027 — 12 17 VQQ =6V
HD29028 — 12 17 Vec=9V
— 10 15 Veg=12V
HD29026A — 25 40 C = 1000 pF Voo =8V
—_ 20 35 VQQ =12V
HD29027 — 20 25 Veg=6V
HD29028 — 20 25 Veg=9V
— 18 23 Veg =12V
Rise (transition) HD29026A tr y — 15 20 ns C_=~250pF Voo =8V
time — 10 15 Veg =12V
HD29027 — 9 14 Veg=6V
HD29028 — 9 14 Veg =9V
—_ 7 12 Veg=12V
HD29026A — 21 25 C_=500pF Vgc=8V
— 16 20 Veg=12V
HD29027 — 12 17 Vec=6V
HD29028 — 12 17 Vg =9V
— 10 15 Vg =12V
HD29026A —_ 22 30 C = 1000 pF Vgg =8V
— 17 25 Veg =12V
HD29027 — 20 25 Veg =6V
HD29028 — 20 25 Vec=9V
— 18 23 VCC =12V
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HD29026A/27/28

Switching Time Test Method

* Test circuit

vece
input
—O %
Pulse Y/ Qutput
generator . !
Zoy=50Q g

L {>O ? CL
" !

Note: C includes stray capacitance of probe and other tools

+ Waveforms

10 ns 10 ns
3V
10%
oV
input IH
Output 50% Foo%  Vor
0,
10% 10% VoL
le—>!
oL tTLH

Note: Input waveform: f = 1 MHz, duty cycle = 50%
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HD29026A/27/28

Output Timing Characteristics (Ta = 25°C, V¢ = 6 V) (HD29027/28)

ltem Symbol Min Typ Max Unit Test Conditions
Output wave cross point ~ Vy 30 50 70 % C_ =250 pF
30 50 70 Cy =500 pF
30 50 70 Cy = 1000 pF
Output Timing Characteristics Test Method (HD29027/28)
» Test circuit
Vce
1A 2%\ ?
* 0 1Y
Pulse DO
generator
Zout = 50 Q
Dot
i lCL 4G
Note: C| includes stray capacitance of probe and other tools
» Waveform
10 ns 10ns
A
ghor 90% 90% 90% 90% 3V
1.5V 1.5V
9 9 °O 0
1A or 2A 10% 10% 10% 10% oV
Vv
1Yor2¥ 70% 70% 70% OH
Vx V x
0, O,
oY or 1Y 30% 30% 30% VoL

Note: Input waveform: f =1 MHz, duty cycle = 50%
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HD29026A/27/28

Output Timing Characteristics
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« HD29027
Vee=6V
Input - 3 x ¢<— GND
i \/ \/ 2 V/div
Output [~ A T X 1] 10 ns/div
L «— GND
« HD29028
Vec=9V Vec=12V
R O e *{\__ oo o [l }Q S J.ano
\ \
3 bkl LAF
] / ‘ Y
Output Output )Y
] ] ano bt /\ ............................ - .\ LGN
Input Output
2 V/div 2 Vidiv 5 Vidiv
S L— —
10 ns/div 10 ns/div 10 ns/div
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HD29026A/27/28

Typical Characteristic Curves

+ Supply current vs. operating frequency (HD29026A)
80 Mo o2sec 80 T 2 |
Veg=9V C= 1000 pF Veg=12V CL=1000pF
1 circuit operation | 1 circuit operation
< 60 1 < 60
£ 500 pF —f1—> £ 500 pF
= 7 =
o 2
g g 250 pF
Ug; 20 /// - ug; 20 ////
50 pF -~
_é_,//’/ | _—1 é/ ooF "1
0pF
0 0
01 02 05 10 2 5 10 01 02 05 1.0 2 5 10
Operating frequency (MHz) Operating frequency (MHz)
80 M o25°C 80 7, 25°C /
Veo=9V Veo=12V
2 circuit operations 2 circuit operations /
< 60 < 60
E / E /
E C|_=1000pF/ g CL=1000pF /
S « 7 5 « 1
> > 500 pF 7 250 pF
= 500 pF —74 /50 pF 3 P
[=% a
@ 20 // /’ @ 20 //'/ /
%——-———"’ 0 pF
0 0
01 02 05 10 2 5 10 01 02 05 1.0 2 5 10
Operating frequency (MHz) Operating frequency (MHz)
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HD29026A/27/28

+ Supply current vs. operating frequency (HD29027)

150 T 17 150 T 711
Ta=25°C Ta=25C
Veg=6V Vee=6V /
1 circuit operation 2 circuit operation /
T 100 T 100
5 g
g g / )
3 CL = 1000 pF | 3 Cr= 1000 pF
> 7| I | / /
g / g 500 pF | ) /
® 50 =T » 50 7
500 pF | |11} 250 pF N A
250pF | | /1 )
PFL N 0pF P Lt
> vdnp P / ]
0 pF-g/yi/"’ _,.J—' -
__4 LT SEEE =t '<____._ 11
1
0 0 !
0102 05 10 2 5 10 0102 05 10 2 5 10
Operating frequency (MHz) Operating frequency (MHz)
+ Supply current vs. operating frequency (HD29028)
R I, T O T 1 doare
Ta =25°C C = 1000 pF Ta=25C | lic, - 1000 pF
E 1 circuit operation ‘ | E 2 circuit operation / /
: mwyyivi I =
5 250 pF_|/| I3 5 D50 bF A |
3] ). (3] / A
> 40 74 > ) _; 40 T /& %

/ 0pF )
§ 0 p;\ // i‘/ % i w><\ / / at
» 20 = = § @20 T ST T

0 0
0.1 0.2 05 10 2 5 10 0.1 0.2 05 10 2 5 10
Operating frequency (MHz) Operating frequency (MHz)
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HD29026A/27/28

100 T I I - W 100 T 1 M1 /
Vagizv || |||[CL=1000p Vop1zv | |5tz 100/ |/
< 801 1 Gircuit operation g 80 ™ 5 gircuit operat oln| / /
E 6 500 pF./ E 0 500 pF // y
E XN L I N /
3 250 pF| /| / 3 250 pF
> 40 Il A > 40 : iFi I 17 »
§ 0pF S § p/><' §</ L
vl bt ] 1L
? 20 = > » 20 — -
i BT ?E—‘“’ ]
0 4]
0.1 0.2 05 10 2 5 10 0.1 0.2 05 10 2 5 10
Operating frequency (MHz) Operating frequency (MHz)
Cautions

The short output rise and fall time, as well as the
large output amplitude of this product tends to
generate overshooting and undershooting. The
connection of 5 to 15 £ damping resistance (Rp)
to the output as illustrated in figure 2 serves to

increase the output rise and fall time, making it
possible to reduce the chance of overshooting and
undershooting. Figure 3 shows the characteristics
that result for a damping resistance (Rp) of 10 Q.

Vee

> o

Output

o 7

input
._O
Pulse T/
generator - !
Zoy=50Q g ,
l)—O/
7

Note: C|_ includes stray capacitance of probe and other tools

T

Figure 2
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HD29026A/27/28

* trLH Vs CL
40 , 4 '
Ta=25°C 0 .= 25°C
30 Vee=12V 30 Veec=8V A
Ro=10Q@ | RD=1OQ//
tTLH 20 1L 20 1
(ns}) 00 (ns) L
L oQ
4——-—-“/ / //
10 10 —]
0 0
200 400 600 800 1000 200 400 600 800 1000
CL (pF) C_ (pF)
* trHLvs G
40 Mr,o25°C 40 M 25 C
Veg=12V V=8V
30 —2C 30 2
Rp =10 Q Rp=10Q
tTHL o0 P ] TTHL o0 °7 —
(ne) /ﬂ (ne) T ea |
— P
0 0
200 400 600 800 1000 200 400 600 800 1000
Cy (pF) Cy (pF)
Figure 3
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