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ABSTRACT

This thesis is represented for designing and inventing an eight channel video mixer.
This instrument can be shown on the television screen at the same time for both two systems.
It can be both for the four screen channel system and the eight screen channel system. It’s
adjust to select from the electrical instrument, The eight channel video is contained with 2 main
devices; the card (eight cards) is performed to decode the video signal and the mainboard would
be performed to replace the video signal from the memory which is respond to read the video
signal on the memory section with 20 MH , speedy (8 channels) and 10 MH , (4 channels). From
the eight channel video mixer, which can be easily to understand for the task procedure of the
combination to the video signal and it’s also be adapted for the task that has to be controlled or

the security purpose.
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&Na.tion.a.l Semiconductor

MM54HC4020/MM74HC4020
14-Stage Binary Counter
MM54HC4040/MM74HC4040
12-Stage Binary Counter

General Description
The MM54HC4020/MM74HC4020, MM54HC4040/
+ MM74HC4040, are high speed binary ripple carry counters.
These counters are implemented utilizing advanced silicon-
gate CMOS technology to achieve speed performance simi-
1ar to LS-TTL logic while retaining the low power and high
noise immunity of CMOS.
The 'HC4020 is a 14 stage counter and the 'HC4040 is a 12-
stage counter. Both devices are incremented on the falling
edge (negative transition) of the input clock, and all their
outguts are reset to a low level by applying a logical high on
- their reset input.
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These devices are pin equivalent to the CD4020 and
CDA4040 respectively. All inputs are protected from damage
due to static discharge by protection diodes to Vcc and
ground.

Features

m Typical propagation delay: 16 ns

m_Wide operating voltage range: 2-6V

m Low input current: 1 gA maximum

m Low quiescent current: 80 pA maximum (74HC Series)
® Output drive capability: 10 LS-TTL loads

‘Connection Diagrams

Dual-In-Line Packages

'HC4020
Ve O 010 08 09 KESET CLOCK Q1
IIG 15 " 12 12 1" ‘W ‘9
l 1 2 3 4 s € 7 Ie
012 Q3 o 0 0 a7 o GND
TP VIEW TLIF/5216-1
'HC4040
V& O 0w 08 09 RESET CLK M
l'ﬁ 15 " 13 12 1 | 10 I 9
1 7 3 0 B 3 7 ]s
02 9 05 07 o4 @ 0 GN
Topview TL/E/5216-53

Order Number MM54HC4020/4040 or MM74HC4020/4040
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Absolute Maximum Ratings (notes 18 2)
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Operating Conditions

If Military/Aerospace specified devices are required, Min Max Units
please contact the National Semiconductor Sales Supply Voltage (Vce) 2 6 Vv
Office/Distributors for availability and specifications. DC Input or Output Voltage 0 Vee Vv
Supply Voltage (Vco) —0.5to +7.0V (Vin: VouT)
DC Input Voltage (Vin) -1.5t0Vge+1.5V Operating Temp. Range (T )
DC Output Voltage (Vouyt) —-0.5t0 Vg +0.5V MM74HC —40 +85 °C
: MM54HC —55 +125 °C
Clamp Diode Current (Icp) =20 mA i R
= nput Rise or Fall Times
DC Output Current, per pin (IoyT) +25mA (1) Vea=2.0V 1000 e
DC V¢ or GND Current, per pin (Icc) +50 mA Veo=4.5V 500 o
Storage Temperature Range (TsTg) -65°Cto +150°C Vee=6.0V 400 ns
Power Dissipation (Pp) i
(Note 3) : 600 mW
S.0. Package only 500 mW
Lead Temperature (Ty)
(Soldering 10 seconds) 260°C
DC Electrical Characteristics (Note 4)
: 74HC 54HC
2 Ta=25C .
Symbol Parameter Conditions Vee Ta= —40t085°C | Tp— —S5to125°C | | .
Y Typ Guaranteed Limits
Viy Minimum High Level Input 2.0V 1.5 1.5 1.5 \%
Voltage 4.5V 3.15 3.15 3.15 \%
6.0V 4.2 4.2 4.2 \Y
Vi Maximum Low Level Input 2.0V 0.5 0.5 0.5 ]
Voltage** 4.5V 1.35 135 1.35 \%
6.0V 1.8 1.8 1.8 Y
Vou Minimum High Level Output | Viy=Vqor Vi
Voltage lioutl <20 pA 20V| 20| 19 1.9 1.9 \
45V | 45 4.4 4.4 4.4 \
6.0V | 60 | 59 5.9 5.9 Y
Vin=Vinor Vi,
lloutl 4.0 mA 45V | 4.2 | 3.98 3.84 337, \%
lloutl £5.2mA 6.0V | 5.7 | 5.48 5.34 5.2 \"
Vou Maximum Low Level Qutput | V=V yor Vi =
Voltage ltoutl =20 pA 20V | 0 0.1 0.1 0.1 v
45V | 0 0.1 0.1 0.1 =V.
60V| 0 0.1 0.1 0.1 Vv
Vin=Viuor Vi,
llout|<4.0mA 45V | 02 | 26 0.33 0.4 \%
lloutl£5.2mA 6.0V | 0.2 | .26 0.33 0.4 \"
i Maximum Input Current Vin=Vccor GND | 6.0V +0.1 =1.0 =1.0 RA
lcc Maximum Quiescent Supply | Viy=V¢cor GND | 6.0V 8.0 80 160 A
| Current loyT=0pA g
Note 1: Maxiraum Ratings are those values beyond which damage to the device may occur.
Note 2: Unless otherwise specified all voltages are referenced to ground.
Note 3: Power Dissipation temperature derating — plastic “N" package: — 12 mW/"C from 65°C to 85°C; ceramic “J” package: — 12 mW/"C from 100°C to 125°C.
Note 4: For a power supply of 5V 110% the worst case output voltages (Vou, and V() nccur for HC at 4.5V. Thus the 4.5V values should be used when

designing with this supply. Warst casa Vyq and Vi occur at Voo = 5.5V and 4.5V respectively. (The Vi value at 5.5V is 3.85V.) The worst case leakage current (I,

Ige. and Igz) occur for CHOS at the higher voltage and so the 6.0V values should be used.

**Vy limits are currently tested at 20% of Vco The above Vi specification (30% of Vcg) will be implemented no later than Q1, CY'89.
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AC Electrical Characteristics vec=5v. Ta=25°C.CL=15pF. t=ti=6ns

o Guaranteed 3
Symbol Parameter Conditions | Typ Limit Units
faiAX Maximum Operating Frequency 50 30 MHz
tpHL. tpLH | Maximum Propagation (Note 5) 17 35 ns
Delay Clock to Q
tPHL Maximum Propagation 16 40 ns
Delay Reset to any Q
tREM Minimum Reset 10 20 ns
Removal Time
tw Minimum Pulse Width 10 16 ns

AC Electrical CharacteristiCs vec=2.0V to 6.0V, CL=50 pF. t=t=6 ns (unless otherwise specified)

Ta=25C 74HC 54HC
Symbol Parameter Conditions | Vcc 2 Tp=—40t085°C | Tp= —55t0 125°C | Units
Typ Guaranteed Limits
fmAX Maximum Operating 2.0V | 10 6 L) 4 MHz
Frequency 4.5V | 40 30 24 20 MHz
6.0V | 50 35 28 24 MHz
tpHL. tpLH | Maximum Propagation 20V | 80 210 265 313 ns
Delay Clock to Q4 45V | 21 42 53 63 ns
6.0V | .18 36 45 53 ns
TpHL. teLH | Maximum Propagation 2.0V | 80 125 156 188 ns
Delay Between Stages 45V | 18 25 31 38 ns
from Qnto Qn+1 6.0V | 15 21 26 31 ns
tPHL Maximum Propagation 20V | 72 240 302 3 358 ns
Delay Reset to any Q 45V | 24 48 60 72 ns
(4020 and '4040) 6.0V | 20 41 51 61
tReEM Minimum Reset 2.0V 100 126 149 ns
Removal Time 4.5V 20 ; 25 50 ns
6.0V | 16 21 25 ns
tw Minimum Pulse Width 2.0V |. 90 100 120 ns
4.5V 16 20 % 24 ns
6.0V 14 18 20 ns
AL trHL | Maximum 2.0V | 30 75 95 110 s
Output Rise 4.5V 10 15 19 22 ns
and Fall Time 6.0V 9 13 16 19 ns
te t¢ Maximum Input Rise and 1000 1000 1000 ns
Fall Time 500 | . 500 500 ns
400 400 400 ns
: Cep Power Dissipation (per package) 55 pF
; Capacitance (Note 6)
Cin Maximum Input 8 10 10 10 pF
Capacitance

Note 5: Typical Propagation delay time to any output can be calculated using: tp =17+ 12(N=1) ns; where N is the number of the output, Q, at Vec=5V. *
Note 6: Cpp detormines the no lnad dynamic power consumption, Pg = Cpp Vo2 f = Ice Vee. and the no Inad dynamic current consumption, |s = Cpp Ve = Icc
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Logic Diagrams

MM54HC4020/MM74HC4020
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Physical Dimensions inches (milimeters)

0290-0.320
(7.366-8.128)
0.180 i U
(4.572)
95° +5°
l’,lll" MAX
0310-0.410

(1.874-1041)

Order Number MM54HC4020J, MM54HC4024J, MM54HC4040J,
MM74HC4020J, MM74HC4024J, or MM74HC4040J
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0.785

(19.939)

ﬂlﬁllﬂmﬁﬁﬂmm

0.025
(0.635)
RAD

0.220-0.310
(5.588-7.874)

0.005

(0.127)
MIN

(1 1 1 R 3 g

0.060 £0.005
(5260127 |

0.200
{5.080)
MAX' ¢ 020-0.060

GLASS
SEA*LANT

(0.508-1.524)

86°94° TYP )

0.008-0.012
(0.203-0.305)
0.098 093

(2. 489)
MAX BOTH ENDS

i

NS Package J14A

l
0.018 £0.003 ‘_”_ P
{0.457,20:075} (3.175-5.080)
0.100 +0.010 0.150
(2.540 =0.. 254) m
MIN J14A (REV G)



Physical Dimensions inches (milimeters) (Continued)
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i
€.220-0.310
[5.59-7.87]
Q .
g/ PO g
]0 64] 1 8
R 0.009-0.020 1y
[ 0.13-0.51]
0.03740.005
-~ =4 1%
0.005 (0.8420.13] 0 250-0.320
) | . 0.055£0.005 1y 7.37-3113
“1.2‘13(1 B 71 [ Darronsid)” — GLLSS SEALANI
i ?ogo 0. gglo", t
0.200 0.51-1
; 18
(5.08] » i ( (i (5 Max
MAX TYP L] 4 ’ /_0[,001030,0(5\]2 e
540.0
t ’ H 0150 wik TR 254
| { [3.21]
0.125-0 zoow B [ 950450
[3.18-5.08) |~ Tvp YR
IWB'U'““" er) T 0.310-0.410
OTH ENDS 0.018.0.003 SANEES
el [0.46 £ 0.08] b i [7487710:44] 1165 (PLY L
I 0.10020.01 l]) e

Order Number MM54HC4020J, MM54HC4024J, MM54HC4040J,
MM74HC4020J, MM74HC4024J, or MM74HC4040J
NS Package J16A
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P hySl cal Dimensions inches (millimeters) (Continued)

0.740-0.780

{18.80-19.81) _.f'l,(g.g:g)
' ;

INDEX
AREA

PIN NO. 1
IDENT
OPTION 01 OPTION 02 500
0.1300.005 :
AR 0.060 4° TYP 0.300-0.320 (1.651)
| {3.30220.127) "‘ "‘ a2 TP /’\r\ OPTIONAL al(mzo-a.:zb)l'— {
0.145=0.200 £ 11 | |
{3.683-5.080) { f
I 950%5° 0.008-0016
Ot 40 Rillohed L
(gggg) e 90914 TP 1 oam 7] {0203-0.406)
3 0.125 = 0.150 0.03040.015 7i12)
(3.175-3.810) ! ™ (0.76220.381) MIN
0.014-0.023 I__ 0.100%0.010 (© 32540,040
{0.356- 0.584) 0.050£0010 {2.540£0.254) -329-0.015 o
e {1270£0254) P (8.255*591€)
b ;
Order Number MM74HC4020N, MM74HC4024N or MM74HC4040N -
NS Package N16E

LIFE SUPPORT POLICY

- NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CR[TICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or ‘systems are devices or
systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
failure to perform, when properly used in accordance
with instructions for use provided in the labeling, can
be reasonably éxpected to result in a significant injury
to the user.

2. A critical component is any component of a life
support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or
effectiveness.

1a1unog Aleuig abeis-z1 00y OHYLININ/0YOYOHPSININ
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KM62256D Family CMOS SRAM
32Kx8 bit Low Power CMOS Static RAM
Revision No History Draft Data Remark
0.0 Initial draft May 18, 1997 Design target
0.1 First revision April 1, 1997 Preliminily

- KM62256DL/DLI IsBt = 100 - 50pA
KM62256DL-L Iss1= 20— 10uA
KM62256DLI-L Is81 = 50 — 15pA

-CiIN=6 — 8pF, Clo=8— 10pF

- KM62256D-4/5/7 Family
tOH =5 — 10ns

- KM62256DL/DLI IorR = 50—30pA
KM62256DL-L/DLI-L IDR = 30 — 15pA

1.0 Finalize

- Remove Icc write value

- Improved operating current
Icc2 =70 — 60mA

- Improved standby current
KM62256DL/DLI IsB1 = 50 — 30pA
KM62256DL-L Ise1= 10— SpA -
KM62256DLI-L IsB1= 15 — SpA

- Improved data retention current
KM62256DL/DLI IR = 30 — 5pA
KM62256DL-L/DLI-L IDR= 15— 3pA

- Remove 45ns part from commercial product and 100ns part
from industrial product.

Replace test load 100pF to 50pF for 55ns part

November 11, 1997 Final
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CMOS SRAM

32Kx8 bit Low Power CMOS Static RAM

FEATURES

s Process Technology : TFT

« Organization :

32Kx8

« Power Supply Voltage : 4.5~5.5V

« Low Data Retention Voltage : 2V(Min)
« Three staté output and TTL Compatible
o Peckage Type : 28-DIP-600B, 28-SOP-450
28-TSOP1-0813.4 F/R

PRODUCT FAMILY

GENERAL DESCRIPTION

The KM62256D families are fahricated by SAMSUNG's
advanced CMOS process technology. The families support
various operating temperature ranges and have various
package types for user flexibility of system design. The fami-
lies also support low data retention voltage for battery back-
up operation with low data retention current.

Power Dissipation
Product Family | Operating Temperature Vcc Range Speed Standby Operating PKG Type
(Ise1, Max) (lcc2, Max)
KM62256DL 4 - 30 28-DIP,28-SOP
Commercial (0~70°C) 55"/70ns Zz 28 ?lSF:;” ?:OR
KM62256DL-L 5pA i il
4.5t0 5.5V 60mA
KM62256DLI 30 s
Industrial (-40~85°C) 70ns ' 22 SSOCF)’P1
KM62256DLI-L | 5HA ! -FR
1. The parameter is tested with 50pF test load.
PIN DESCRIPTION FUNCTIONAL BLOCK DIAGRAM
fg ;O ;: g %’ —{ Clk gen. H Precharge circuit. ]
: Y= B} 25} vos L T T
i <
a1 > 28 _L_I vee A:;E s :g i L g P
— s A3 e =
wa [ »fwe W 28-TSOP i =t L =
a [ 25| ata A2 O3 Type1 - Forward HEIVSR A2 | Memory arra;
j a2 s 2] 103 ISV — Row 256 ,035 Y
g [ ] N 1 i . ; B
e E 251 1 a8 :;E :‘ ‘Z g |:23 4 ,__l>__ select 128xs columns
ASES 2&]A9 as v 7] A0 as S
a e 2a[]an Agw iy Bl I [ez)
A3 i 15{7] A2 As ...t)_._
A3 [: 7 28-DIP 22 ] OF AT o _1‘)__
m s 28-SOP 2[Tan0 aafw 5[ A2 I
— AOmw [ o]
A1 E e 20/ ] CS  asqn it =) ::7 uo: -k— Data 1/0 Circuit
no o 19] ] vos :5 LC: :‘) :: g :jg; 5 104 k—- ; > i Column select
ISP m 23] vo3
{04 E i “’%"‘" P 28-TSOP S — |
02 {12 17} jvos vee - Typel - Reverse 23 w0+ sl
o A Sl cont NAANA Y I
g3 O3 18] ] uos ;N;E z :g :: <! ‘-IX ]L\ 1 i\‘f 1&11&
& " AS [« #»[J wo7
vss [ 15]] vos ads I o A10 A3 A0 A1 A2 A9 Al
AN 2 ki mey A
= O »[3 a0 R
Pin Name Function Pin Name Function CSiT== ] - —
— ontrol
cS Chip Select Input 1/01~1/0= | Data Inputs/Outputs WE —> Logic
OE Output Enable Input Vce Power 93 g
ME Write Enable Input Vss Ground
Ao~A14 | Address Inputs NC No connect
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CMOS SRAM

PRODUCT LIST

Commercial Temperature Products(0~70°C)

Industrial Temperature Products(-40~85'C)

Part Name

Function

Part Name

Function

KM62256DLP-5
KM62256DLP-SL
KM62256DLP-7
KM62256DLP-7L
KM62256DLG-5
KM622560LG-SL
KM62256DLG-7
KM52256DLG-7L
KM62256DLTG-5
KM62256DLTG-5L
KM62256DLTG-7
KM62256DLTG-7L
KM62256DLRG-5
KM62256DLRG-5L
KM62256DLRG-7
KM62256DLRG-7L

28-DIP, 55ns, L-pwr
28-DIP, 55ns, LL-pwr
28-DIP, 70ns, L-pwr
28-DIP, 70ns, LL-pwr
28-SOP, S0ns, L-pwr
28-SOP, S0rs, LL-pwr
28-SOP, 70ns. L-pwr
28-SOP, 70ns, LL-pwr
28-TSOP1 F, 55ns, L-pwr
28-TSOP1 F, 55ns, LL-pwr
28-TSOP1 F, 70ns, L-pwr
28-TSOP1 F, 70ns, LL-pwr
28-TSOP1 R, 55ns, L-pwr
28-TSOP1 R, 55ns, LL-pwr
28-TSOP1 R, 70ns, L-pwr
28-TSOP1 R, 70ns, LL-pwr

KM62256DLGI-7
KM62256DLGI-7L
KM62256DLTGI-7
KM62256DLTGI-7L
KM62256DLRGI-7
KM62256DLRGI-7L

28-SOP, 70ns, L-pwr
28-SOP, 70ns, LL-pwr
28-TSOP1 F, 70ns, L-pwr
28-TSOP1F. 7Cns, LL-pwr
28-TSOP 1R, 70ns, L-pwr
28-TSOP 1R, 70ns, LL-pwr

FUNCTIONAL DESCRIPTION

cs OE WE 110 Mode Power
H X4 XV High-Z - Deselected Standby
L H H High-Z Output Disabled Active
L: L H Dout Read Active
L xu L Din Write Active
1. X means don’t care (Must be « tugh or low states)
ABSOLUTE MAXIMUM RATINGS"
item Symbol Ratings Unit Remark
Voltage on any pin relative to Vss Vin Vout -0.5t07.0 \ -
Voltage on Vcc supply relative to Vss vce -0.5t07.0 \% -
Power Dissipation Po 1.0 w -
Storage temperature Ts16 -65 to 150 C -
Operating Temperature Ta .o, 70 e KM622560L
. -40 to 85 C KM62256DLI
Soldering iemperature and time TSOLDER 260°C, 10sec (Lead Only) - -

1. Stresses greater than those listed under

~Absolute Maximum Ratings™ may cause permanent damage to the device. Fuhctional operation should be

i 1o r

Expo: to

rating s for

ded periods may affect reliability.
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KM62256D Family CMOS SRAM
RECOMMENDED DC OPERATING CONDITIONS"
Item Symbol Min Typ Max Unit
Supply voltage Vce 4.5 5.0 o) \
Ground Vss 0 0 ] \
Input high voltage Vi 2:2 - Vee+d.5V 3
Input low voltage ViL -0.5" - 0.8 )
Note:
1. Commercial Product : Ta=0 1o 70' C, otherwise specified
Industrial Product : Ta=-40 to 85"C. otherwise specified
2. Overshoot : Vce+3.0V in case of pulse width<30ns
3. Undershoot : -3.0V in case of pulse width<30ns
4. Overshoot and u are d. not 100% tested
CAPACITANCE" (f=1MHz. TA=25°C)
{tem l Symbol Test Condition Min Max Unit
Input capacitance Cin ViN=0V - 8 pF
Input/Output capacitance Cio Vio=0V - 10 pF
1. Capacitance is sampled nol. 100% tested
DC AND OPERATING CHARACTERISTICS
Item Symbol Test Conditions Min | Typ | Max | Unit |
Input leakage current u ViN=Vss to Vce -1 5| 1 HA
Output leakage current o |CS=Vinor OE=Vi or WE=Vi, Vio=Vss to Vce -1 - 1 pA
Operating power supply cument fcc li0=0mA, CS=viL. W«N:Vm'or Vi, Read - 5 10 | mA
e D = -
1cet Cycle time=1ps, 100% duty, lio 0mA Read 2 5 w4
Average operating curren: €S<0.2V, Vin<0.2V, VinzVee -0.2V Write B 20
lccz | Cycle time=Min,100% duty. k0=0mA, CS=ViL. Vin=ViorVi| - | 45 | 60 | mA
Output low voltage VoL {lot=2.1mA - - 0.4 v
Output high voltage Vox loH=-1.0mA 2.4 & = v
St dby Current(TTL) Is8 CS=Vin, Other inputs=ViH or ViL - & 1 mA
bl Low P =
Standby Current (CMOS) 181 |C82Vee0.2v, Other inputs=0-Vce QUBOWET 12|15 07) A
Low Low Power - 0.2 5 HA
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KiM62256D Family CMOS SRAM

AC OPERATING CONDITIONS

TEST CONDITIONS (Test Load and Test Input/Output Reference) €
Input pulse level : 0.8 to 2.4V
Input rising and falling time : Sns Cu"
Input and output reference voltage : 1.5V g;

Output load (See right) :CL=100pF+1TTL
CL=50pF+1TTL 1 Including scope and jg CAPACKANCE

AC CHARACTERISTICS (vcc=4.5-5.5V, KM62256D Fanmily:TA=0 to 70°C, KM62256D! Family:Ta=-40 to 85°C)

Speed Bins
Parameter List Symbol 55ns 70ns Units
Min Max Min Max
Read cycle time tRC 55 - 70 - ns
Address access time tAA - 55 - 70 ns
Chip select to output tco - £3 - 70 ns
Output enable to valid output tot. - 28 - 35 ns
Read Chip select to low-Z output 8z 10 - 10 - ns
Output enable to low-Z output : toz - 5 - ns
Chip disable to high-Z output tH, 0 20 0 30 ns
Output disable to high-Z output toHz 0 20 0 30 ns
Output hold from address change toH 10 - 10 - ns
Write cycle time twe 55 - 70 - ns
Chip select to end of write tcw 45 - 60 - ns
Address set-up time tas 0 - 0 - ns
Address valid to end of write taw 45 - 60 - ns
Wiite Write pulse width twe 40 - 50 - ns
Write recovery time i twR 0 - 0 - ns
Write to output high-Z twHz 0 20 0 25 ns
Data to write time overlap © o tow 25 - 30 - ns
Data hold from write time toH 0 - 0 - ns
End write to output low-Z tow S - 5 - ns
1. The parameter ts tested with SOpF test load.
DATA RETENTION CHARACTERISTICS
item Symbol Test Condition : Min | Typ | Max | unit
Vcc for data retention VDR TS>Vee-0.2v 2.0 - 5.5 \
Data retention current Ior Vee=3.0V. CSavee-0.2v Lever - 1 15 HA
LL-Ver - 0.2 3
Data retention set-tptime .~ (50K See data retention waveform 9 - - ms
Recovery time tROR - -
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CMOS SRAM

TIMING WAVEFORM OF WRITE CYCLE(1) (WE Controlied)

Acdress ){ )(
fewa WR(4)
s X
i twe(1)

WE \K BR }(

S tow ——«— toH
Data in p_DatTalicl

T —tow

Data out Data Undefined _;]l _.]/—-

TIMING WAVEFORM OF WRITE CYCLE(2) (CS Controlied)

t

Address

X

tew2
! tWR(4)

7

taw

twe(n

p Vi

Data in

tow: re—toH
* Data Valid ‘%

High-Z

Data out

NOTES (WRITE CYCLE)

High-Z

1. A write occurs dunng the overap of a low CSanda |QVLWE-4 A write begins at the latest transiion among cs going Low and WE
going low : A write end al the earliest transdion among CS going high and WE going tigh. twe ts measured from the begining of write

10 the end of write.

2. tew 1s measured from the CS going low to end of write.

3.1AS ts measured from the address valid (o the beginning of write. SR
4. twr 1s measured from the end of write to the address change. tws applied in case a write ends as CS or WE going high.

' DATA RETENTION WAVE FORM

E controlled

Vce

45V c--------

22v

Data Retention Mode tRon

CSavec-0.2v
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'KM62256D Family CMOS SRAM

TIMMING DIAGRAMS
TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled, CS=OE=V+. WE=V)

t

Address : )( X X

taa

e—tOH- ‘
Data Out Previous Data Valid % i Data Valid

TIMING WAVEFORM OF READ CYCLE(2) (WE=vw)

Address ;(7

LAA QH
o tco
c X 7
toL tHZ _.]
OE )( 7(
| g
L_:tou tOHZ
u-—:l,

Data out High-Z \ )( Data Valid * )——

NOTES (READ CYCLE)

1. tHZ and tOHZ are defined as the ime at which the oulputs achieve the open arrcur conditions and are not referenced 1o output voltage
levels.

2. At any given temperature and voltage condition. (HZ(Max.) is less than tLz(Min.) both for a given device and from device lo device
nlerconnection.
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CMOS SRAM

PACKAGE DIMENSIONS

28 PIN DUAL INLINE PACKAGE(600mil)

Units: millimeter(inch)

025 528

0.010 5%

#28 #15
mhedmhan mleimlnimbaia e
s b O o
(©]
}J'TH._H_JI_H_Jl_lLJL.JI_Jl__Jl_IL_Jl_.lL#._1l‘1
1.65 0'38MIN.
10085 ) G015

28 PIN PLASTIC SMALL OUTLINE F‘ACKAGE(450miI)'

BopananaRARRRdT

O

TRERETOTIEa]._

1853max

11,8000 838-c2 Lo
0.465- cerz  0.330- acos

102 o
L T.040: oo

0.15 230

0.006'F ges |l

18.29: 0 2¢
s 900

== T, L 5
yinininininininisInIninin]Ely

(089, 0.41- s
0.035 16 cope

e

0.05 ‘
r—.OOZMIr\
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KM62256D Family CMOS SRAM

PACKAGE DIMENSIONS

Units: millimeter(inch)

28 PIN THIN SMALL OUTLINE PACKAGE TYPE1 (n813.4F) §§
2
<010 13.40x020 E_’q
0.20 3os 0.528+ 0 oo sl
f S
ooosze [ 1
#1c== O T #28 C
— —
— o e
—= (1T = J
A o -
— — i
—q — ] ( 0.425 )
— —— = 0.017
— — 3 -
R AE——— — s S -
i —— B — QE I —
3 br= i = -
0 — — @l =
oo #14 g b= #15 ]
i
0.25 80 E
; 11.80z 010 3 # I3
ﬁOlGTYP 0.4652 0 oo 0.15 :o‘sn
Gopcgha 1.00- 0,05
i YT o5 MIN
o f T.039= oozt 0.002
1.20
5.047 MAX
0.45 ~0.75 ( 0.50 )
0.018 ~0.030 0.020
28 PIN THIN SMALL OUTLINE PACKAGE TYPE1 (0813.4R)
3
>3
2
£
q 13.40t 020 q
020 {o:‘ } 0.528% 0008
0'0080001
#14 = = #15 =
[=": =
I
— =
= = I 0425 |
3 = = 0.017
T =1 2 =
— = - i
=] = '_E E
— = =] =2 = =
—__——c:“ - —
+—=- == i
= =
—
&= .50
0.05
0.25 11.80-cw = 0.002 MIN
0010 P 0465-0ou 015 Fof 0.002
) 0.0063 5y 1.20
22020002 MAX
I 0.047
0-8 \ ene fil
\
045 ~0.75 ( 0.50_,
0.018 -0.030 0.020
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HD74HC221

Dual Monostable Multivibrators (with Schmitt Trigger Input)

HITACHI

ﬁescription

Each multivibrator features both a negative, A, and a positive, B, transition triggered input, cither of which
can be used as an inhibit. Also included is a clear inpt that when taken low resets the one shot. The
HD74HC221 can be triggered on the positive transition of teh clear while A is held low and B is held high.

_This devize is a non-retriggerable, and therefore cannot be retriggered until the output pulge times out.
The outp-it pulsc cquation is simply:

-ty = 0.7-(Rext)-(Cext)
Features

¢ High Speed Operation

- o High Output Current: Fanout of 10 LSTTL Loads
- o Wide Operating Voltage: V=216V

e Low Input Current: | pA max

e Low Quicscent Supply Current

Function Table

Inputs Outputs
- Clear A B Q Q
T X X L H
X H X L H
= X g L H
H L o AL =g
SH B\ H R 240
72 L H IL _U—

L
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HD74HC221

Pin Arrangement

2Q

Cext 2

2 Rext/
Cext

GND

16 | Vce

1 Rext/
26 Cext

14 | 1 Cext

13 | 1Q

(Top view)

Logic Diagram

Vce

Rext
Cext

JCext Rext
/Cext

Ol

Clear

T

Clear—Do——Dcﬁ &
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HD74HC221

DC Characteristics

Ta=-40 to
Sym- V.. Ta=25C +85°C
‘ ltem bol (V) Min Typ Max Min Max Unit Test Conditions
Input voltage Vi 20 15—\ —-8/455 [—SpV
45 315 — — 315 —
6.0 42 — — 42 —
V, F20ptd 06 & 06 \ &Y
4 Swe—mwen—N’ 185/ —el885
60 — — 18 — 18
Output voltage Vot @ Z:0xle0e—r2i0 " 27¢ HOItall\ WRE VinS=VamO=Vir low = =20 pA
45 44 45 — 44 —
6.0 59 60 — .59 —
45 418 — — 413 — low =—4 mA
60 568 — — 563 — low ==5.2 mA
Voo 720 — 0001 — 04 Vo WVin=V,orV, lo. =20 pA
45 — 00 01 — 0.1
6.0 00 0 =701
45 — — 026 — 033 loo =4 mA
6.0 = N_ 026 &J § 0.83 lo. =5.2mA
" Input current " 6.0 — TPy Q™ =V or GND
Quiescent supply 1 60 — — 130 — 220 pA Vin=V,orGND lout=0 pA
current 60 — — 130 — 220 Rext/Cent = 0.5 V.
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HD74HC221
AC Characteristics (C, = 50 pF, Input t, = t,= 6 ns)
Ta=-40to
Ta =25°C +85°C
Item Symbol V. (V) Min Typ Max Min Max - Unit Test Conditions
Trigger to 2.0 —  — 2104 — 265 ns A,BorCleartc Q
propagation delay 4.5 = N2\ 53
time 6.0 — — 36 — 45
tAl 2.0 =W =NSo70 O T30~ Gs—AB0r Cleahia\Q
45 — — 48 — 60
6.0 e {241 [ 51
Propagation delay ey 2.0 — = 1700 — 218, /ns Clear to Q
_time 4.5 — — 34 — 43
6.0 =g § /29 /0= 37
t.S 2.0 [1 -~V sBrreet 238 mndl {iClsar 0
45 —y 3B YT 45
6.0 — WA SR 38
Pulse width e 2.0 80 — — 100 — ns A, B, Clear
4.5 168, (2= 208 =
6.0 NS @7 2
Minimum output  tug min 2.0 - 15 — - — us Cext=28 pF  Rext =6 kQ
pulse width 4.5 — 450 — — — ns . m
6.0 — 380 — - — —
Output pulse width t,, 4.5 063 0.7 0.77 — — ms Cext=0.1pF
Rext = 10 kQ
TOutput riseffall i, T e T m—T T
time o 4.5 — = b 19
6.0 S 3 — 16
Input capacitance Cin — —ab 10 — 10 pF

Caution in use: In order to prevent any malfunctions due to noise, connect a high-frequency performance
capacitor between V. and GND, and keep the wiring between the external components

and Cext, Rext/Cext pins as short as possible.
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Unit: mm
19.20
20.00 Max

16 9,
e 5 A e 2 1 B

Do

I T 1 g L
8

1
1.3

1.11 Max 762

6.30
7.40 Max

g
) o / \
/o 1 G K \
£l £ %
= =
— < %
R +0.13
2.54 +0.25 048+0.10 o o« 0.25-0.05 “
T 1 1 et
0°—15°
Hitachi Code DP-16
JEDEC Conforms
" EIAJ . | Conforms
Weight (reference value) | 1.07 g
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Unit: mm
10.06
10.5 Max
1610000000 .

L
8
=
© ©
5.5
2.20 Max

0 [t s
oS 7.8018%
oo
H{H ! :
L ST L
{ oo L b
e T30 ' 0°-8°
o
S 0.70£0.20
+
o
*0.42 £ 0.08 =}
0.40 £ 0.06
Blo12 W
Hitachi Code FP-16DA
JEDEC —
*Dimension including the plating thickness : EIAJ Conforms
g se material ) Weight (reference value)| 0.24 g

" "Base material dimension
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9.9
10.3 Max
16lpnnnnnani S S
81N 0 \;&53@
D R
) ™
1 8
1.27 s 0|a 3
1.27] i SlS 6.1028%
’ cSofl W i)l 3
0.635 Max  ¢| = ZEprretes O
- Sy NN 'l
= o Sio i
] 7 . .# Oo 80
+0.67
*0.42 £ 0.08 l_m Mv
04220080 L{B[0T5]
Hitachi Code FP-16DN
JEDEC Conforms
*Dimension including the plating thickness EIAJ Conforms
Base material dimension Weight (reference value)| 0.15 g
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Cautions

w

Hitachi neither warrants nor grants licenses of any rights of Hitachi’s or any third party’s patent,
copyright, trademark, or other intellectual property rights for information contained in this document.
Hitachi bears no responsibility for problems that may arise with third party’s rights, including
intellectual property rights, in connection with use of the information contained in this document.
Products and product specifications may be subject to change without notice. Confirm that you have
received the latest product standards or specifications before final design, purchase or use.

Hitachi makes every attempt to ensure that its products are of high quality and reliability. However,
contact Hitachi's sales office before using the product in an application that demands especially high
quality and reliability or where its failurc or malfunction may dircctly threaten human life or causc risk
of bodily injury. such as aerospace, acronautics, nuclear power, combustion control, transportation,
traffic, safety equipment or medical cquipment for life support.

Design your application so that the product is used within the ranges guaranteed by Hitachi particularly
for maximum rating, operating supply voltage range, heat radiation characteristics, installation
conditions and other characteristics. Hitachi bears no responsibility for failure or damage when used
beyond the guaranteed ranges. Even within the guaranteed ranges, consider normally foresecable
failure rates or failure modes in semiconductor devices and employ systemic measures such as fail-
safes. so that the equipment incorporating Hitachi product does not cause bodily injury, fire or other
consequential damag. due to oncration of the Hitachi product. .

This product is not designed to be radiation resistant.

No one is permitted to reproduce or Jduplicate. in any form, the whole or part of this document without
written approval from Hitachi.

Contact Hitachi's sales office for any questions rcgardfng this document or Hitachi semiconductor
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HD74HC245

Octal Bus Transceivers (with 3-state outputs)

HITACHI

Description

Each device has an active low enable input G and a direction control input, DIR. When DIR is high, data
flows from the A inputs to the B outputs. When DIR is low, data flows from the B inputs to the A outputs.
The HD74HC245 transfers true data from one bus to the other. This device does not have schmitt trigger

inputs.
Featares

e High Speea Operation: 1,,=8ns typ (C; — 50 pF)

e High Output Current. Fanout of 15 LSTTL Loads

e Wide Operating Voltage: Vic=2t06V

e Low Input Current: | pA max

e Low Quiescent Supply Current: I (static) =4 pA max (Ta = 25°C)

Function Table

Enable G . Direction Control DIR Operation

i L ‘ B data to A bus
L H A data to B bus
H X Isolation
H : high level

"L :  lowlevel
X : irrelevant
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HD74HC245

Pin Arrangement

(Top view)
Absolute Maximum Ratings
Item Symbol Rating Unit
Supply voltage range Ve —0.5t0 +7.0 Y,
Input voltage iR —0.5toV,+05 \Y
Output voltage Vour —0.5t0 V¢ +0.5 \Y,
DC current drain per pin I +35 mA
DC current drain per V¢, GND teer tenn 75 mA
DC input diode current [ +20 mA
DC output diode current . 152 +20 mA
Power dissipation per package P, 500 mwW
Storage temperature Tstg —65 to +150 °C
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HD74HC245
DC Characteristics
Ta=-40to
Ta=25°C +85°C
Item Symbol V. (V) Min Typ Max Min Max Unit Test Conditions
Input voltage Vi 2.0 Th =, S5 V
' s —3 B Y= 1T
6.0 42 — — 42 —
vV, apR Y M58\
4.5 S = V13560 1.35
6.0 — = 18— 1.8
Output voltage Vem 2.0 NP2 f— YT9 \~F \ Vin =V, or V. lo, =20 pA
4.5 4.4% 46 SAI4d4l S
6.0 59 /60— 59 —
4.5 418 — — 413 — low =6 mMA
e /N8 Wi T peaft 1 Ton=-T8mA
Vg, ban” L part1€s Hat” v S, or Up 1§20 pA
4.5 — 00 01 — 0.1
6.0 — 00 01 — 0.1 y
4.5 — — 026 — 0.33 lo, =6 mMA
o0y, — — 026 033 T e7nA
Off-state output 1% 6.0 — — 05— +50 pA Vin =V, or V,
current Vout = V. or GND
Input current lin 6.0 — — 0.1 — +1.0 pA Vin = V. or GND
Quiescent supply  lec 6.0 — — 40 — 40 HA Vin = V¢ or GND, lout = 0 pA

current
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HD741C245
AC Characteristics (C_ =50 pF, Input t, == 6 ns)
Ta=-40to
Ta=25°C +85°C
Item Symbol V¢ (V) Min Typ Max Min Max Unit Test Conditions
Propagation delay tu 2.0 —— 90 — 116°-ns
time 45 — @8~ 18> — 23
6.0 ol &2 Vo 20
{ o 20 — =90 [ == 115 ns
45 — 8@ 18/ = 23
6.0 2 AN A5 Ve 20
Output enable to 20 — = | 1504=— 190 ns
time 4.5 — 167§ 30Mar== 38 -
6.0 = 2640 32
13 2.0 — ) -0 190 ns
45 — RN = 38
6.0 <2126 = 32
Output disable | 2.0 Z_\VAES S50, — 190 ns
time 4.5 R M 30 38
6.0 — DB 32
e 20 Fa — 150 — 190 ns
4.5 — 18%1 30§ = 38
T
Output rise/fall o 20 — — .60 — 75 ns
ime £ AR
6.0 — 0 — 13
Input capacitance  Cin — —s e 10 pF
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Unit: mm

24.50
25.40 Max
20
O MO Gl F™T G )
©
D=
(@) ©|8
(O T O =i B TLOLET U iy
10
Ho.sg I '1.30
1.27 Max 7% 7.62
E g
¥y 7 XT3
i ; :
£l £
= = 3 %
xy | \Sh +0.11
2.54+0.25 H 0484010 2 3 lo.zs_o.os ”
1 1 1] [ s
0°—15°
Hitachi Code DP-20N
JEDEC s
EIAJ - Conforms
Weight (reference value)| 1.26 g
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Unit: mm
12.6
13 Max
0(0NNNONNNONN
0 @
DGD u'5 RS g\:\\\:
1 JOU0000UDU 10
88 7.8016%
0.80 Max ;cé 33 115
o NS 32
AR
ALY ﬁz—._j%—#oo_so
0.70 +0.20 l__
*0.42 + 0.08
0.40+0.06

Hitachi Code FP-20DA
i JEDEC —
*Dimension including the plating thickness EIAJ Conforms
Base material dimension Weight (reference value)| 0.31g
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Unit: mm
12.8
13.2 Max
ool NNOOONMNAMN
O ) \ g '&wﬁ
D(]D 2 \,\:\-‘,\‘s“
1 JUUUOUTUUD 10 ¢
U x ol 1 10,4026
. Sl
0.935 Max 10 b 2 1.45
s I v MRS
BN |
9 2] \
‘ F_H# =
070:8% | |

*0.42 £ 0.08
0.40+0.06
Hitachi Code FP-20D8B
JEDEC Conforms
«Dimension including the plating thickness EIAJ =
Base material dimension Weight (reference value)| 0.52 g
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Unit: mm

6.50
6.80 Max

20 fnanoonang

O
uuuyyuu

gy

=
=
o

om0 @ '
N N ; 6.40+0.20
0.65 Max : ] W
e rﬁ%&% e
x vt g 0.50+0.10
© ol o 1
= =) €. &
o +| -+l o
3 Sl ©
= olo
*
Hitachi Code TTP-20DA
JEDEC —
- *Dimension including the plating thickness EIAJ —
Base material dimension Weight (reference value) | 0.07 g
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Cautions

w

Hitachi ncither warrants nor grants licenses of any rights of Hitachi’s or any third party’s patent,
copyright, trademark, or other intellectual property rights for information contained in this document.
Hitachi bears no responsibility for problems that may arise with third party’s rights, including
intellectual property rights, in connection with use of the information contained in this document.
Products and product specifications may be subject to change without notice. Confirm that you have
received the latest product standards or specifications before final design, purchase or usc.

Hitachi makes cvery attempt tc ensure that its products are of high quality and reliability. However,
contact Hitachi’s sales oftice before using the product in an application that demands especially high
quality and reliability or where its failure or malfunction may directly threaten human life or cause risk
of bodily injury, such as acrospace, acronautics, nuclear power, combustion control, transportation,
traffic, safety cquipment or medical cquipment for lifc support.

Design your application so that the product is used within the ranges guarantecd by Hitachi particularly
for maximum rating, operating supply voltage range, heat radiation characteristics, installation
conditions and other characteristics. Hitachi bears no responsibility for failure or damage when used
beyond the guaranteed ranges. Even within the guaranteed ranges, consider normally foreseeable
faiiure rates or failure modes in semiconductor devices and employ systemic measures such as fail-
safes. so that the cquipment incorporating Hitachi product does not cause bodily injury, fire or other
conscquential damage duc to operation of the Hitachi product.

This product is not designed to be radiation resistant.

No onc is permitted to reproduce or duplicate, in any form, the whole or part of this document without
written approval from Hitachi. ] 3

Contact Hitachi's sales office for any questions regarding this document or Hitachi semiconductor

products.

HITACHI
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112

HD74HC393

Dual 4-bit Binary Counters

HITACHI

" Description

The HD74HC393 contain two 4-bit ripple carry binary counters, which can be cascaded to create a single
divide-by-256 counter.

The HD74HC393 is incremented on the high to low transition (negative edge) of the clock input, and each
has an independent clear input. when clear is set high all four bits of each counter are set to a low level.
This enables count trucation and allows the implementation of divide-by-N counter configurations.

Features

.o High Speec Operaiion: t4 (A 10Q,)=16nstyp (C_ =50 pF)
o High Output Current: Fanout of 10 LSTTL Loads
o Wide Operating Voltage: Ve =21t06V
e Low Input Current: 1 pA max
o Low Quiescent Supply Current: I (static) =4 pA max (Ta= 258C)

. Function Table

Clock Clear : Outputs

X H L

H 5 No change

L L No change

il L No change

2\ L Advance to next state
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HD74HC393

Pin Arrangement

1Clear| 2 ———I Y A
1Qal| 3 —gkR 12
'_—[L
o | 1Q8| 4 Qs “a— 11
§_< ’_J_ A<
O | 1Qc| 5 —ac Qs 10
LA
1Qo| 6 Qo Qc 9
GND| 7 Qo 8

(Top view)

Vec

2A

2Clear

2QA

2Q8

2Qc

2Qo

Outputs
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HD74HC393

Block Diagram (1/2)

Clock ‘ g>C Q » Jl>o >(> Qs
: D Q
(4
L O>c Q {>C— >O— Qs
D Q
PN
Hliies Seesster el =51 o
D Q
%
= a e Q > >0 Qu
D Q

Clear Jl>cﬁ o
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HD74HC393

DC Characteristics

Ta=-40to
Ta=25°C +85°C
Item Symbol V. (V) Min Typ Max Min Max Unit Test Conditions
Input voltage Vg 20 1.5[p—=RJ)— M5 355 \%
4.5 309 = A/ 139\ =
6.0 42 — — 42 —
Vit 2.0 = = 1056 W 5% 7 Vi
4.5 — — 135 — 1.35
6.0 s 1.8 1.8
Output voltage Yod 2.0 1.9 72,0 =109 — vV Vin =V, orV, loy =—20 pA
Ao~y AL AN A '
6.0 59.6.0— 1199
45 418 — — 413 — o =—4 mMA
6ol B (L 588 K T 252 mA.
Vo 2.0 — 00 01 — 01 V Vin =V, orV, lo =20pA
4.5 — 00 01 — 0.1
6.0 — 00 01 — 0.1
4.5 — — 026 — 0.33 lo. =4 mA
6.0 —  — 026 — 0.33 lo, =52mA
Input current lin 6.0 =m0t 110™ pA  Vin =V, or GND
Quiescent supply  lcc 6.0 — — 40 — 40 HA Vin =V, or GND, lout =0 pA

current
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HD74HC393

AC Characteristics (C, = 50 pF, Input t, = t;= 6 ns)

Ta=-40to
Ta =25°C +85°C
Item Symbol V. (V) Min Typ Max Min Max Unit Test Conditions
Maximum clock fon 2.0 —  — O 4 MHz
frequency 4.5 — = 25 — 20
6.0 —  =N\29\ 24
Propagation delay tg, 2.0 — — . 120 — 150 ns Clock to Q,
time 7.4 4.5 — 16 24 — 30
6.0 - — 20 — 26
toin 2.0 — — 185 — 230 ns Clock to Qg
tore 4.5 2 200/,37 Js- 46
. 6.0 HHoas B3 W= 39
(e84 2.0 — — 220 — 275 ns Clock to Q.
Ston e ed [ 44558 66
! Shed "}V B> AN
i 2.0 — — 260 — 325 ns Clock to Q,
Roral 45 — 2B 27 1= 65
6.0 — — 44 — 55
Lo 20 — — 150 — 190 ns Clear to Q,, Qg, Q¢ Qp
4.5 —NAMA 80, S 38
6.0 — — 28 — 33
Pulse width L 2.0 80 — -— 100 — ns Clock, clear
4.5 16— — 20 o —
= 6.0 14 "Eige b1 —
Removal time ts 2.0 50 — — 65 — ns Clear to clock
: AT A s '
= 6.0 90— —ai i —
Output riseffall G 2.0 - — 75 — 95 ns
time o 4.5 — =5 15 — 19
6.0 - — 13 — 16
Input capacitance Cin — —1 5 10 — 10 pF
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Unit: mm
PEREE _.19.20 . &
i 20.32 Max :
14 8
| i) & e 21 w
[
gls
D Q3
) © I
s

=]  Ghyudrts

1 y | e
2} | SIB0
(T 0>
254+025_ l 0.48 + 0.10 S\Fe. / 10.25 2905
LA AR AL P _’i._T‘___'___:-—_'.__- C). (\i \_“_—— _____ Chi
0°—15°

Hitachi Code DP-14
JEDEC Conforms
EIAJ Conforms
Weight (reference value)| 0.97 g
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10.06
o b,
10.5 Max |

14, goonnon8

0
D 3
QD b Y
1 UUOTOUT 7

1.42 Max

:2.20 Max

Bal
%l
!
i
- i
me
W,
RS
L‘I
|
e -

r—’_'”‘|i ‘!
11.27 } i‘
! H|
T (=3
*042+008 ; ‘;
040+006 R oL
> Sy /“015

L‘i@ 01201

‘Dlmensmn lncludmg the platlng thickness

*0:22 + 0.05

Unit: mm

25
% \t\‘«“&
L.
{7
o
+
o
o
o |
2 G :
T ‘
0.70 £ 0. 20
Hitachi Code FP-14DA
JEDEC —
EIAJ Conforms
Weight (reference value)| 0.23 9
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5 66 Unit: mm
:9.05 Max |
t4nnnnonni® @
o| v
D X :
() ©;
1 ouuu ;
& 3
& S 61083
to) + At oy
_ 0635Max = < 1.08_
et S N e Ea | |
- L2 Y/ frem=d i\
: J_*J%L'\.h‘# 0° — 8°
060285
o
*0.40 £ 0.06 b
g | o
T 0015,
; REESt 0. TR
NP
LeP] 0.25 W
; Hitachi Code FP-14DN
: : JEDEC Conforms
*Pd plating EIAJ Conforms
o y Weight (reference value)| 0.13 g
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Cautions

1. Hitachi neither warrants nor grants licenses of any rights of Hitachi’s or any third party’s patent,
copyright, trademark, or other intellectual property rights for information contained in this document.
Hitachi bears ro vesponsibility for problems that may arise with third party’s rights, including
intellectual property rights, in connection with use of the information contained in this document.

2. Products and product specifications may be subject to change without notice. Confirm that you have
reccived the latest product standards or specifications before final design, purchase or use.

3. Hitachi makes every attempt to cnsure that its products are of high quality and reliability. However,
contact Hitachi's sales office before using the product in an application that demands especially high
quality and reliability or where its failure or malfunction may directly threaten human life or cause risk
of bodily injury, such as acrospace, acronautics, nuclear power, combustion control, transportation,
traffic, safety equipment or medical equipment for life support.

4. Design your application so that the product is used within the ranges guaranteed by Hitachi particularly

for maximum rating, operating supply voltage range, heat radiation characteristics, installation

conditions and other characteristics. Hitachi bears no responsibility for failure or damage when used
beyond the guarantced ranges. Even within the guaranteed ranges, consider normally foreseeable
failure rates or failure modes in semiconductor devices and employ systemic measures such as fail-
safes, so that the equipment incorporating Hitachi product does not cause bodily injury, fire or other
conscquential damage duc to operation of the Hitachi product.

This product is not designed to be radiation resistant.
6. N one is permitted to reproduce or duplicate, in any form. the whole or part of this document without

wn

written approval from Hitachi.
7. Contact Hitachi's sales office for any questions regarding this document or Hitachi semiconductor

products.

HITACHI

Hitachi, Ltd.

Semiconductor & Integraled Circuits.

Nippon Bldg.. 2-6-2, Ohte-machi. Chiyoda-ku, Tokyo 100-0004, Japan
Tel: Tokyo (03) 3270-2111 Fax: (03) 3270-5109

URL NorthAmerica : http:semiconductor. hitachi.com/
Europe . http://www.hitachi-eu.com/hel/ecg y
Asia (Singapore)  : http://www.has.hitachi.com.s /gg)S/sicd/index.htm
Asia (Taiwan) : http://www.hitachi.com.tw/E/Product/SICD_Frame.htm
Asia (HongKong) : http://www.hitachi.com.hk/eng/bo/grp3/index.htm
Japan : http://www.hitachi.co.jp/Sicd/indx.htm
For further information write to:
Hitachi Semiconductor Hitachi Europe GmbH Hitachi Asia Pte. Ltd. Hitachi Asia (Hong Kong) Ltd.
(America) Inc. Electronic components Group 16 Collyer Quay #20-00 Group Il (Electronic Components)
179 East Tasman Drive. ~ Dornacher Stra§e 3 A Hitachi Tower 7/F.. North Tower, World Finance Centre,
San Jose.CA 95134 D-85622 Feldkirchen. Munich Singapore 049318 Harbour City, Canton Road, Tsim Sha Tsui,
Tel: <1> (408) 433-1990  Germany " Tel:535-2100 Kowloon, Hong Kong
Fax: <1>(408) 433-0223 Tel: <49> (89) 9 9180-0 Fax: 535-1533 Tel: <852> (2) 735 9218
Fax: <49> (89) 9 29 30 00 Fax: <852> (2) 730 0281
Hitachi Europe Ltd. Hitachi Asia Ltd. Telex: 40815 HITEC HX

Electronic Components Group. Taipei Branch Office
Whitebrook Park 3F, Hung Kuo Building. No.167,

Lower Cookham Road Tun-Hwa North Road, Taipei (105)
Maidenhead Tel: <886> (2) 2718-3666
Berkshire SL6 8YA, United Kingdom Fax: <886> (2) 2718-8180
Tel: <44> (1628) 585000
Fax: <44> (1628) 778322 s
Copyright * Hitachi, Ltd., 1999. All rights reserved. Printed in Japan.
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Quadruple 2-line-to-t-line Data Selectors/Muitiplexers
(with non inverted 3-state outputs)

v

This multiplexer features three-state outputs that can interface EPIN ARRANGEMENT EB8LOCK DIAGRAM
directly with and drive data lines of bus-organized systems. : T
With all but one of the common outputs disabled (at a high- [: S Centrol
< . . Seleet | 1 r———j ’l__(_]Vr(
impedance state} the low impedance of the single enabled out- 3 e 1A
put will drive the bus line tc a high or low lagic fevel. aGlw  <pelell e
To minimize the possibility that two outputs will attempt to (it af—{1] e 2
take 3 common bus to opposite logic levels, the output-enable 1y E__ 0 45—~Eu 8
circuitry is designed such that the output disable times are o[ o) ot
shorter than the output enable times.
8 E-— LU T —-l_—l—] " b
n Er— T Ju—Exn A
MABSOLUTE MAXIMUM RATINGS Yoz NG =
Item Symbol Ratings Unit (Top View: se—{>1->>
Supply voltage Vec 7.0 v
Input voltage Vin 7.0 BY
T
Qutput voltage (off-state) [ Vowsn 5%5 v £ FUNCT|ON ABLE
. Operating temperature range Terr -20~+75 € Inputs st Outputs
Storage tempeature range Tee —65~ +150 L oc S A B
H X X X Z
L L L X L
)L{ 15 H X H
L ¥iannmn b L L
L e % H H
Note) H:high kvel, L; low level, X; irrelevant
Z: off (high-impedance) state of a 3-state output
EELECTRICAL CHARACTERISTICS { Ta=—20~+75C)
Item Symbol Test Conditions min typ® | mex Unit
Vik 2.0 iy § v
laput voltage :
Vi = g4 08 v
Vou Vee=4.15V, Vix=2V. Vi =0.8V, for=—2.6mA 2.4 = - v
Output voltage Vee=4.75V, Vik=2Y, ot =8mA - - 0.5
Vo v
= Vie=0.8V Jor=4mA - = 0.4
sea W ¢ - -
/7] | Vec=5.25V, Vi=2.7V : «A
: S except ‘ = o i 20
s : = - | -0.8
Input current Ii Vee=5.25V, Vi=0.4V g mA
S excepl i = —0.4
R - i = - 0.2
: I Vee=5.25V, Vi=1V mA
i S except = = 0.1
h Vo=2. - =
Qutput curreat loz | Vcc=5.25V, Viu=2V 2=ty 2 kA
i Vo=0.4V - = —20
Short-circuit output current los ! Vcc=5.25V -30 - —130 mA =
AERL, i
i All outputs high = 5.9 10
el All outputa | lc | Vec=5.25V ;
§ tow (o =de —
current®® e 9.2 16 mA
All outputs off = 10 19
Input clamp voltsge Vic Vcc=4.75V, Liv=—18mA = = e v

¢ Yoe=sV, Te=25'C

9 [oc ls measured with 2l outputs open

and all possible inputs grounded while achicving the stated output conditions.
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ESWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C!

Item Inputs Output Symbol | Test Conditions min typ max Unit
ten = 12 18
A. B Y p-—- ) o : we
S . (PR e | 12 18
Propagation delay time e = e : ' = =
2 ¥ | ! ns
true Cue=15pF 14 2]
: . tzit ! - 20 30
Output- enable time : oC Y St . ! e
: i Lz 20 30n
0 disabl " oc ¥ s R:=2kQ 18 30
tput di e time > e —mrmme ] P e i
utput disable ti | g Cu=5pF [’ ; e ng ns
WTESTING METHOD
1} Test Circuit &
R
LS
oc

er Putin T able
S

-

Waveform

i —f
—_ -asv —r s
S- choosd. s .:4
B & Sorles o

Bowlorw -1

Womborm-d

Notes) 1. input pulse: i1 S1Sns, TTHLS6ms. PRR=IMHz,
duty cyde = S0%.

2. Cg includes probe and jig capacitance.

3. All diodes are 152074 ©.

4. Waveform-1 is for an output with internal conditions
such that the output is low excepl whea disabled by the
output control.

§. Wavelform-2 is for an output with intemal conditions
such that the output is high sxcept when disabled by the
output control.
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Unit: mm
i 20 T
20.00 Max
16 9
o I v | i o 11 8
®©
) 8 E AN H}W
O ' ] ] \qﬂl u
Chon T gz Ciets Y Al 1
1 8
__1.3
x
=
S
S
10
I
38N
2 ; .
: [ n v ] +0.13 |t
254£025_ 1\, 0482010 & o ) oastom [
0°—-15°
Hitachi Code DP-16
JEDEC Conforms
EIAJ 3 Conforms
Weight (reference value)| 1.07 g
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Unit: mm

10.06
10.5 Max
6lnnnnnnnn'e %
@ 28
D P S
 TUTUUTTT &
813 780163
% oo
0.80 Max s il G
1 = NS MR
I | N oo
Mt . 41# S
2 ¥ :
: - 0.70£0.20 | |
+
2
*0.42 + 0.08 o
+
0.40+0.06 =015
Bl o.12 W .
g Hitachi Code FP-16DA
JEDEC —
*Dimension including the plating thickness| EIAJ Conforms
Base material dimension Weight (reference value)| 0.24 g




«Dimension including the plating thickness
Base matenal dimension

Unit: mm

o

+0.10

6.10-0:30

=

r:___ 1%00_80

0.60:9%%

*0.22 £ 0.03
0.20 £0.03

Hitachi Code
JEDEC Conforms
EIAJ Conforms

Weight (reference value)| 0.159
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Cautions

1. Hitachi neither warrants nor grants licenses of any rights of Hitachi's or any third party’s patent,
copyright, trademark, or other intellectual property rights for information contained in this document.
Hitachi bears no responsibility for problems that may arise with third party’s rights, including
intellectual property rights, in connection with use of the information contained in this document.

2. Products and product specifications may be subject to change without notice. Confirm that you have
received the latest product standards or specifications before final design, purchase or use.

'3, Hitachi makes every attempt to ensure that its products are of high quality and reliability. However,
contact Hitachi’s sales office before using the product in an application that demands especially high
quality and reliability or where its failure or malfunction may directly threaten human life or cause risk
of bodily injury, such as acrospace, aeronautics, nuclear power, combustion control, transportation,
traffic, safety equipment or medical equipment for life support.

4. Design your application so that the product is used within the ranges guaranteed by Hitachi particularly
for maximum rating, operating supply voltage range, heat radiation characteristics, installation
conditions and other characteristics. Hitachi bears no responsibility for failure or damage when used
beyond the guaranteed ranges. Even within the guaranteed ranges, consider normally foreseeable
failure rates or failure modes in semiconductor devices and employ systemic measures such as fail-
safes, so that the cquipment incorporating Hitachi product does not cause bodily injury, fire or other
consequential damage due to operation of the Hitachi product.

5. This product is not designed to be radiation resistant.

6. No one is permitted to reproduce or duplicate, in any form. the whole or part of this document without
written approval from Hitachi.

7. Contact Hitachi's salcs office for an questions regarding this document or Hitachi semiconductor

products.

HITACHI

Hitachi, Ltd.

Semiconductor & Integrated Circuils.

Nippon Bldg., 2-6-2, Ohte-machi, Chiyoda-ku, Tokyo 100-0004, Japan
Tel: Tokyo (13) 3270-2111 Fax: (03) 3270-5109

URL NorthAmerica : http:semiconductor.hitachi.com/
Europe . http://www_hitachi-eu.com/hellecg
Asia (Singapore) http://www.has.hitachi.com,sg/g 3/sicdfindex.htm
Asia (Taiwan) : http://www.hitachi.com.tw/E/Pro uct/SICD_Frame.htm
Asia (HongKong) http://www.hitachi.com.hk/eng/bo/grp3/index.htm
: Japan : http://www.hitachi.co.jp/Sicd/indx.htm .
For further information write to:
Hitachi Semiconductor Hitachi Europe GmbH Hitachi Asia Pte. Lid. Hitachi Asia (Hong Kong) Ltd.
(America) Inc. : Electronic components Group 16 Collyer Quay #20-00 Group il (Electronic Components)
179 East Tasman Drive, Dornacher Stra§e 3 . Hitachi Tower 7/F., North Tower, World Finance Centre,
San Jose,CA 95134 D-85622 Feldkirchen, Munich Singapore 049318 Harbour City, Canton Road, Tsim Sha Tsui,
Tel: <1> (408) 433-1990  Germany Tel: 535-2100 Kowloon, Hong Kong
Fax: <1>(408) 433-0223 Tel: <49> (89) 9 9180-0 Fax: 535-1533 Tel: <852> (2) 735 9218
Fax: <49> (89) 9 29 30 00 Fax: <852> (2) 730 0281
Hitachi Europe Ltd. Hitachi Asia ud. Telex: 40815 HITEC HX
Electronic Components Group. Taipei Branch Office

Whitebrook Park 3F, Hung Kuo Building. No.167,
Lower Cookham Road Tun-Hwa North Road. Taip~i {105)
Maidenhead Tel: <886> (2) 2718-3666
Berkshice SL6 BYA, United Kingdom ~Fax: <886> (2) 2718-8180
Tel: <44> (1628) 585000
Fax: <44> (1628) 778322
Copyright * Hitachi, Ltd.. 1999. All rights reserved. Printed in Japan.
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HD74HC138

3-to-8-line Decoder/Demultiplexer

HITACHI

Description

The HD74HC153 has 3 binary select inputs (A, B and C). If the device is enabled these inputs
determine which one of the eight normally high outputs will go low. Two active low and one active
high enables (G, Gya and Gop) are provided to ease the cascading of decoders.

Features

o High Speed Operation: 4, (A, B, CtoY)=16.3nsiyn (C. =50 pF)
o High Output Current: Fanout of 10 LSTTL Loads

e Wide Operating Voltage: Ve =2 AT AY

o Low Input Current: 1 pA max

o Low Quiescent Supply Current: L (static) = 4 pA max (Ta = 25°C)

Function Tavle
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HD74HC138

Pin Arrangement

A >

A [I——l E] ¥ee
i;l:g B r_Z: -1 s E]Vo
¢[3] ¢ vip—{1d] Ve
[ cALT_ Gea V3 E‘.":
lEr:En%hég 9 GCBE Gee Ve 12| ¥
]_ Gi E Gt Y EY‘
output vz [7] N 10] s
ano [ ] AN F)w

(Top vew)

(0u¢-uts
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HD74HC138
DC Characteristics
i = = NFEER LR
Input voltage V o 2.0 1.5 87, .34 \Y
4.5 3515 —, —,~ 3115 I+
6.0 42 — — 42 —
v, 2.0 e=ed[FoBRR ol [ 0 51hv
4.5 — — 135 — 785
6.0 —_ — 18 — 1.8
Output voltage Vel 2.0 1.942.0° 418 < I \ Vin =V, or V[, =-20 A
4.5 4.4 45 — 44 —
6.0 59 60 — 58 —
Bl 45 NS Tn=—4mA
509 5000 — NS00 — T =—52mA
Vit 2.0 —0.00 0§ = 0.1tV Vin =V, orV, 1, =20pA
4.5 — 0.0 0.1 — 0.1
6.0 — 0.0 0.1 — 0.1
5P o> . (006 Za\0.38 T =4mA
. —2)— 026— Y03 1. =52mA
Input current lin 6.0 — — $01 — +1.0 pA Vin = V,...or GND
Quiescent supply .. 6.0 — — 40 — 40 HA Vin = V,..or GND, lout = 0 pA

current
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AC Characteristics (C_= 50 pF, Input t, = t;= 6 ns)

= 000 J00 4800870 0 GO oCEY £ 2 _#0EnGo
Propagation delay t., 2.0 — — 175 220 ns A, B or C to Output
time 45 ) 1735 44
6.0 — — 30 37
frd 20 — — 150 190 ns
4.5 — 16 30 38
6.0 — — 26 33
15, 2.0 — — 180 190 ns G, to Output
4.5 — 16 30 38
6.0 — — 26 33
tide 2.0 — — 150 190 ns
4.5 — 17 30 38
6.0 — — 2v 33
R 2.0 — — 175 220 ns G,, or G4 to Output
45 =15 .35 44 ‘
6.0 — — 30 37
tt) 2.0 — — 150 190 ns
45 — W3 38
6.0 — — 26 36,
Output riseffall { P 2.0 — — 15 95 ns
time Lo 4.5 — 5 15 19
6.0 — e 1§ 16
— ST o) 10 pfF

Input capacitance Cin
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When using this document, keep the followingin mind:

1. This document may, wholly or partially, be subject to change without natice.

~

part of this document without Hitachi's permission.

All rights are reserved: No one is permitted (o reproduce or duplicate, in any form. the whale or

Hitachi will not be held responsible for any damage to the user that may result from accidents or

any ather reasons during operation of the user’s unit according to this document.

4. Circuitry and other examples described herein are meant merely to indicate the characteristics and
performance of Hitachi's semiconductor products. Hitachi assumes no responsibility for any
intellectual property claims or other problems that may result from applications based on the

examples described herein.

or Hitachi, Ltd.

6. MEDICAL APPLICATIONS: Hitachi's products are not authorized for us

5. Na license is granted by implication or otherwise under any patents or other rights of any third party

¢ in MEDICAL

APPLICATIONS without the written consent of the appropriate officer of Hitachi’s sales company.
Such use includes. but is not limited to, use in life support systems. Buyers of Hitachi’s products
are requested to notify the relevant Hitachi sales offices when planniag to use the products in

" MEDICAL APPLICATIONS.
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H D 74L S 1 2 5 A @Quadruple Bus Buffer Gates (with three-state outputs)

H PIN ARRANGEMENT

(Top View!

WFUNCTION TABLE

Inputs Outputs
o} A Y
H X z
L L L
L H H

Note) H; high level,
L;low level,
X; irrelevant
Z; off (high-impedance) state
of a 3-state output

ERECOMMENDED OPERATING CONDITIONS

Item Symbol min ] typ max Unit
High level output current low = = -2.6 ; mA
Low level output current loc e 8 24 { mA
WELECTRICAL CHARACTERISTICS (Ta=—20~ +75C)
Item Symbol Test Conditions " min typ* max § Unit
Vi 2.0 - o IR v
Input voltage
Vo W = 3 0.8 \Y
Vox Vee=4.75V, Vix=2V. Vi2=0.8V. fox= - 2.6wh 22411 g = v
Qutput voltage > Vee=4.75V. Viu=2V, Jor=24mA ¢ ; - 0.5 §
oL A v
Vi=0.8V lor=12mA ! : = 0.4
Vee=5.25V. Viw=2V, Vo=2.4V - - 20
Qff-state output current loz |— T 2A
Vi=0.8V Vo=0.4V b = - 20
i Vee=5.25V. Vi=2.7V 7 £ - - 20 “A
Input current Ii Vec=5.25V. Vi=0.4V ' = £ 0.4 =
I Vee=5.25V,” Vi=7V - ) o1 way
Short- circuit output current los Vee=5.25V - T - ..225 A
Supply eurrent Iec Vec=5.25V v o 7 i 20 mA
_ Input clamp voltage Vik | Vec=4.75V. lLix=—18mA 5 SRS \s
* V=SV, Ta=25"C
ESWITCHING CHARACTERISTICS ( Vcc=5V, Ta=25C)
Item Symbol Test Conditions min typ max Unit
tPLH 2 9 15
Propagation delay time S
tPHL CL=45pF = 7 18
tzi RL=667Q = 12 20
Output enable time - — ns
tze - 15 2515
tHz CL=5pF - - ' 20
Qutput disable time
ez RL=6670 - - 20!

Note)

Refer to Test Circuit and Waveform of the Common [tem
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LM1881
Video Sync Separator

General Description

The LM1881 Video sync separator extracts timing informa-
tion including composite and vertical sync, burst/back porch
timing. and odd/even field information from standard nega-
tive going sync NTSC, PAL* and SECAM video signals with
amplitude from 0.5V to 2V p-p. The integrated circuit is also
capable of providing sync separation for non-standard,
faster horizontal rate video signals. The vertical output is
produced on the rising edge of the first serration in the
vertical sync period. A default vertical output is produced
after a time delay if the rising edge mentioned above does
not occur within the extemally set delay period, such as
might be the case for a non-standard video signal. -

Features

AC coupled composite input signal
>10 kQ input resistance

<10 mA power supply drain current
Composite sync and vertical outputs
Odd/even field output

Burst gate/back porch output
Horizontal scan rates to 150 kHz
Edge triggered vertical output

Default triggered vertical output for non-standard video
signal (video games-home computers)

Connection Diagram

LM1881N

L &

COMFOSITE
SYNC CUT2UT S ALY ) 8
0.0 puf

COMFOSITE g
vioeo eyt © | 2

VERTICAL
|
e culdti = il

‘o

|————0 s-12v

—Tf—o 0DD/EVEN OUTPUT
3.0 pt

Rscr
680 <N
BURST/EACK PORCH
LU LoUTRUT

TS

VIDEQ INP.T

e i O

COM>0SITE
SYNC OUTP.T

AT BRI e
IS L 14

VERTICAL —t
SYNC OUTP.T

EJRST QUTPUT

OCD/EVEN

[ U oUW

==y

QUTPUT

D=009150 1

Order Number LM1881M or LM1881N
See NS Package Number MO8A or NOSE

Pr n thes Catashent reners 10 v ceen brrdeast TV

Qundard “Phase Aemating L™ and not ta Procrimaubie ATay Logi:

Jojeiedag ouAhg oapiIA L88LINT
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Absolute Maximum Ratings (Note 1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales Officel
Distributors for availability and specifications.

Supply Voltage
Input Voltage

Output Sink Currents; Pins, 1,3, 5

Output Sink Current; Pin 7

Package Dissipation (Note 2)
Operating Temperature Range

13.2v

3Vep (Vec = 5V)
6Vep (Vcc 2 8Y)
5mA

. 2mA

1100 mW
0°C-70C

Electrical Characteristics

Vee = 5V: Rser = 680 kQ; Ta = 25°C: Unless otherwise specified

Storage Temperature Range -65°C to +150°C

ESD Susceptibility (Note 3) 2 kV
Soldering Information
Dual-In-Line Package (10 sec.) 260°C
Small Outline Package
Vapor Phase (60 sec.) 215°C
220°C

Infrared (15 sec.)
See AN-450 “Surface Mounting Methods and their Effect
on Product Reliability” for other methods of soldering
surface mount devices.

Parameter . Conditlans Tye Lim};e(sf}lz?e 4) umli)te(srsij%?e 5) (8:1‘1‘;55)

Supply Current Outputs at Vee =5V 52 10 mAmax

Logic 1 Vee = 12V 5.5 12 mAmax
DC Input Voltage Pin 2 15 1.3 & Vmin
1.8 Vmax

Input Threshold Voltage (Note 6) 70 55 mVmin

85 . mVmax

Input Discharge Current Pin 2; V,y =2V L 11 6 pAmin
16 HAmax

Input Clamp Charge Current Pin 2; Vi =1V 0.8 0.« mAmin
Rger Pin Reference Voltage Pin 6; (Note 7) 1.22 1.10 Vmin
135 Vmax
Composite Sync. & Vertical lout =40 pA; Vee = 5V 4.5 . 4.0 Vmin
Outputs Logic 1 Vee = 12V 11.0 vmin
lour = 1.6 MA Vee = 5V 36 24 Vmin
Logic 1 V12V, 10.0 Vmin
Burst Gate & Odd/Even lout =40 pA: Vee =5V 4.5 4.0 Vmin
Outputs Logic 1 Vee = 12V 11.0 Vmin
Composite Sync. Output lour = =1.6 mA; Logic 0; Pin 1 0.2 0.8 Vmax
Vertical Sync. Output’ lout = —1.6 mA; Logic 0; Pin 3 0.2 0.8 Vmax
Burst Gate Output lour = =1.6 mA; Logic 0; Pin § 0.2 0.8 Vmax
Odd/Even Output lout = =1.6 mA: Logic 0; Pin 7 0.2 0.8 Vmax
Vertical Sync Width 230 190 psmin
300 Hsmax

Burst Gate Width 2.7 kQ from Pin 5 0 Ve 4 25 ysmin
4.7 psmax

Vertical Defau]l Time (Note 8) 65 32 ysmin
a0 gsmax

Note 1: Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. Operating Ratings indicate conditions for which the device is

kimits. For g

and test see the Electrical Characteristics. The guaranteed

I, but do not
specifications apply
conditions.

specific per
only for the test conditions listed. Some performance characteristics may degrade when the device is not operated under the kisted test

Note 2: For operation in ambient temparatures above 25'C. the device must be derated based on a 150°C maximum junction temperature and a package thermal
resistance of 110°'C/W, junction to ambient.
Note 3: ESD susceplibility test uses the “human body model, 100 pF discharged through a 1.5 k! resistor™.

Note 4: Typicals are at Ty = 25°C and represent the most likely parametric norm.

Note 5: Tested Limits are guaranteed to National's AOQL (Average Outgoing Quality Level).
Note 6: Relative difference between the input clamp voltage and the minimum input vohiage which produces a harizontal output pulse.

Note 7: Careful attention should be made to prevent parasitic capacitance coupling from any output pin (Pins 1. 3, 5 and 7) to the Rsey pin (Pin 6).

Note 8: Delay time between the start of vertical sync (at input) and the vertical output pulse.
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Typical Performance Characteristics
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Application Notes

The LM 1881 is designed to strip the synchronization signals
from composite video sources that are in, or similar to, the
N.T.S.C. format. Input signals with positive polarity video
(increasing signal voltage signifies increasing scene bright-
ness) from 0.5V (p-p) to 2V (p-p) can be accommodated.
The LM 1881 operates from a single supply voltage between
5V DC and 12V DC. The only required external components
besides a power supply decoupling capacitor at pin 8 and a
set current decoupling capacitor at pin 6, are the composite
input coupling capacitor at pin 2 and one resistor at pin 6 that
* sets internal cument levels. The resistor on pin 6 (i.e. Ry)
allows the LM1881 to be adjusted for source signals with line
scan frequencies differing from 15.734 kHz. Four major sync
signals are available from the I/C; composite sync including
both horizontal and vertical scan timing information; a verti-
cal sync pulse; a burst gate or back porch clamp pulse; and
an odd/even outrit. The odd/even output level identifies
which video field of an interfaced video source is present at
the input. The outputs from the LM1881 can be used to
gen-lock video camera/VTR signals with graphics sources,

provide identification of video fields for memory storage,
recover suppressed or contaminated sync signals, and pro-
vide timing references for the extraction of coded or uncoded
data on specific video scan lines.

To better understand the LM 1881 timing information and the
type of signals that are used, refer to Figure 1(a-e) which
shows a portion of the composite video signal from the end
of one field through the beginning of the next field.

COMPOSITE SYNC OUTPUT

The composite sync output, Figure 1(b), is simply a repro-
duction of the signal waveform below the composite video
black level, with the video completely removed. This is ob-
tained by clamping the video signal sync tips to 1.5V DC at
Pin 2 and using a comparator threshold set just above this
voltage to strip the sync signal, which is then buffered out to
Pin 1. The threshold separation from the clamped sync tip is
nominally 70 mV which means that for the minimum input
level of 0.5V (p-p). the clipping level is close to the halfway
point on the sync pulse amplitude (shown by the dashed line

}88LAT
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Application Notes (continued)

on Figure 1(a). This threshold separation is independent of
the signal amplitude, therefore, for a 2V (p-p) input the
clipping level occurs at 11% of the sync pulse amplitude. The
charging current for the input coupling capacitor is 0.8 mA,
whereas the discharge current is only 11 pA, typically. This
allows relatively small capacitor values to be used—0.1 pF
is generally recommended.

Normally the signal source for the LM1881 is assumed to be
clean and relatively noise-free, but some sources may have
excessive video peaking, causing high frequency video and
chroma components to extend below the black level refer-
ence. Some video discs keep the chroma burst pulse
present throughout the vertical blanking period so that the
burst actually appears on the sync tips for three line periods
instead of at black level. A clean composite sync signal can
be generated from these sources by filtering the input signal.
When the source impedance is low, typically 75¢, a 620£2
resistor in series with the source and a 510 pF capacitor to
ground will form a low pass filter with a comer frequency of
500 kHz. This bandwidth is more than sufficient to pass the
sync pulse portion of the waveform; however, any subcarrier
content in the signal will be attenuated by almost 18 dB,
effectively taking it below the comparator threshold. Filtering
will also help if the source is contaminated with thermal
noise. The output waveforms will become delayed from be-
tween 40 ns to as much as 200 ns due to this filter. This
much delay will not usually be significant but it does contrib-
ute to the sync delay produced by any additional signal
processing. Since the original video may also undergo pro-
cessing, the need for time delay correction will depend on
the total system, not just the sync stripper.

VERTICAL SYNC OUTPUT

° A vertical sync output is derived by internally integratine the

composite sync waveform (Figure 2). To understand the
generation of the vertical sync pulse, refer to the lower left
hand section Figure 2. Note that there are two comparators
in the section. One comparator has an internally generated
voltage reference called V, going to one of its inputs.-The
other comparator has an internally generated voltage refer-
ence called V, going to one of its inputs. Both comparators
have a common input at their noninverting input coming from
the internal integrator. The internal integrator is used for
integrating the composite sync signal. This signal comes
from the input side of the composite sync buffer and are
positive going sync pulses. The capacitor to the integrator is
internal to the LM 1881. The capacitor charge current is set
by the value of the external resistor Rsey. The output of the
integrator is going to be at a low voltage during the normal
horizontal lines because the integrator has a very short time
to charge the capacitor, which is during the horizontal sync
period. The equalization pulses will keep the output voltage
of the integrator at about the same level, below the V,.
During the vertical sync period the narrow going positive
pulses shown in Figure 1 is called the serration pulse. The
wide negative portion of the vertical sync period is called the
vertical sync pulse. At the start of the vertical sync period,
before the first Serration pulse occurs, the integrator now
charges the capacitor to a much higher voltage. At the first
semation pulse the integrator output should be between V,
and V,. This would give a high level at the output of the
comparator with V, as one of its inputs. This high is clocked
into the "D” flip-flop by the falling edge of the serration pulse
(remember the sync signal is inverted in this section of the
LM1881). The "Q" output of the “D" flip-flop goes through the

OR gate, and sets the R/S flip-flop. The output of the R/IS
flip-flop enables the internal oscillator and also clocks the
ODD/EVEN D" flip-flop. The ODD/EVEN field pulse opera-
tion is covered in the next section. The output of the oscilla-
tor goes to a divide by 8 circuit, thus resetting the R/S
flip-flop after 8 cycles of the oscillator. The frequency of the
oscillator is established by the internal capacitor going to the
oscillator and the external Reer. The “Q" output of the R/S
flip-fiop goes to pin 3 and is the actual vertical sync output of
the LM1881. Bv clocking the D" flip-flop at the start of the
first serration pulse means that the vertical sync output pulse
starts at this point in time and lasts for eight cycles of the
internal oscillator as shown in Figure 1.

How Rgey affects the integrator and the intemal oscillator is
shown under the Typical Performance Characteristics. The
first graph is “Rger Value Selection vs Vertical Serration
Pulse Separation”. For this graph to be valid, the vertical
sync pulse should last for at least 85% of the horizontal half
line (47% of a full horizontal line). A vertical sync pulse from
any standard should meet this requirement; both NTSC and
PAL do meet this requirement (the semation pulse is the
remainder of the period, 10% to 15% of the horizontal hatf
line). Remember this pulse is a positive pulse at the integra-
tor but negative in Figure 1. This graph shows how long it
takes the integrator to charge its internal capacitor above V.
With Rger too large the charging current of thc integrator will
be too small to charge the capacitor above V,, thus there will
be no vertical synch output pulse. As mentioned above, Rger
also sets the frequency of the internal oscillator. If the oscil-
lator runs too fast its eight cycles will be shorter than the
vertical sync portion of the composite sync. Under this con-
dition another vertical sync pulse can be generated on one of
the later serration pulse after the divide by 8 circuit resets the
R/S flip-flop. The first graph also shows the minimum Rser
necessary to prevent a double vertical pulse, assuming that
the serration pulses last for only three full horizontal line
periods (six serration pulses for NTSC). The actual pulse
width of the vertical sync pulse is shown in the “Vertical
Pulse Width vs Rgey~ graph. Using NTSC as an example,
lets see how these two graphs relate to each other. The
Horizontal line is 64 ps long, or 32 ps for a horizontal half
line. Now round this off to 30 ps. In the "Rgey Value Selection
vs Vertical Serration Pulse Separation™ graph the minimum
resistor value for 30 ps serration pulse separation is about
550 kQ. Going to the “Vertical Pulse Width vs Rger” graph
one can see that 550 k<2 gives a vertical pulse width of about
180 ps, the total time for the vertical sync period of NTSC (3
horizontal lines). A 550 k<2 will set the intemal oscillator to a
frequency such that eight cycles gives a time of 180 s, just
long enough to prevent a double vertical sync pulse at the
vertical sync output of the LM1881.

The LM1881 also generates a default vertical sync pulse
when the vertical sync period is unusually long and has no
serration pulses. With a very long vertical sync time the
integrator has time to charge its internal capacitor above the
voltage level V. Since there is no falling edge at the end of
a serration pulse to clock the "D~ flip-fiop, the only high signal
going to the OR gate is from the default comparator when
output of the integrator reaches V,. At this time the R/S
flip-fiop is toggled by the default comparator, starting the
vertical sync pulse at pin 3 of the LM1881. If the default
vertical sync period ends before the end of the input vertical
sync period, then the falling edge of the vertical sync (posi-
tive pulse at the “D" flip-flop) will clock the high output from
the comparator with V, as a reference input. This will retrig-
ger the oscillator, generating a second vertical sync output
pulse. The “Vertical Default Sync Delay Time vs Rger” graph
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shows the relationship between the Rgey value and the
delay time from the start of the vertical sync period before
the default vertical sync pulse is generated. Using the NTSC
example again the smallest resistor for Rgey is 500 kQ. The
vertical default time delay is about 50 ps, much longer than
the 30 ps serration pulse spacing.
A common question is how can one calculate the required
Rser With a video timing standard that has no serration
pulses during the vertical blanking. If the default vertical sync
is to be used this is a very easy task. Use the “Vertical
- Default Sync Delay Time vs Rger” graph to select the nec-
essary Rgey to give the desired delay time for the vertical
sync output signal. If a second pulse is undesirable, then
check the “Vertical Pulse Width vs Rger" graph to make sure
the vertical output pulse will extend beyond the end of the
input vertical sync period. In most systems the end of the
vertical sync period may be very accurate. In this case the
preferred design may be to start the vertical sync pulse at the

end of the vertical sync period, similar to starting the vertical
sync pulse after the first serration pulse. A VGA standard is
to be used as an example to show how this is done. In this
standard a horizontal line is 32 ps long. The vertical sync
period is two horizontal lines long, or 64 ps. The vertical
default sync delay time must be longer than the vertical
sync period of 64 ps. In this case Rsgr must be larger than
680 k€. Rger must still be small enough for the output of the
integrator to reach V, before the end of the vertical period of
the input pulse. The first graph can be used to confirm that
Rser is small enough for the integrator. Instead of using the
vertical serration pulse separation, use the actual pulse
width of the vertical sync period, or 64 ps in this example.
This graph is linear, meaning that a value as large as 2.7 MQ
can be used for Rger (twice the value as the maximum at
30 ps). Due to leakage currents it is advisable to keep the
value of Rger under 2.0 MQ. In this example a value of 1.0
MQ is selected, well above the minimum of 680 kQ. With this
value for Rger the pulse width of the vertical sync output
pulse of the LM1881 is about 340 ps.

START OF fIELD 1(00D)
VERTICAL BLANKING INTZRVAL
vipgo  END OF FIZ-D 2 (EVEN) |=— EQUALIZING <~ SERRATED |« ZQUALIZNG o PEAK
& BOTTOM OF FICTURE PULSES VERTICAL PULSE PULSES TOF OF PICTURE [wm-’
BURST \ Lwnire
BLACK
L eve
a cLip
3 LEvEL
I"'”"{ - l-*<-Z-0-3——-!4-—*5-’~6-'-7-—<-B-°-5-°‘|0°-?F*Z‘~<—~ \ SYNC
l TIPS
- - - —~{- —~
63.5 us 31.8 us 2.4 ps 4.7 s
e—— 230 us yp -—’1
s
<
b))
U
020 FIELD
q
SVEN FIE.Z
e Jﬂm[mwm “ “
4 pus tyr. 63.5 us
ORE0H15E

FIGURE 1. (a) Composite Video; (b) Composite Sync; (c) Vertical Output Pulse;
(d) Odd/Even Field Index; (e) Burst Gate/Back Porch Clamp
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Application Notes (Continued)
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FIGURE 2.

ODD/EVEN FIELD PULSE

An unusual feature of LM1881 is an output level from Pin 7
that identifies the video field present at the input to the
LM1881. This can be useful in frame memory storage appli-
cations or in extracting test signals that occur in alternate
fields. For a composite video signal that is interlaced, one of
the two fields that make up each video frame or picture must
have a half horizontal scan line period at the end of the
vertical scan—i.e., at the bottom of the picture. This is called
the “odd field" or “even field". The “even field" or “field 2" has
a complete horizontal scan line at the end of the field. An odd
field starts on the leading edge of the first equalizing pulse,
whereas the even field starts on the leading edge of the
second equalizing pulse of the vertical retrace interval. Fig-
ure 1(a) shows the end of the even field and the start of the
odd field.

To detect the odd/even fields the LM 1881 again integrates
the composite sync waveform (Figure 2). A capacitor is
charged during the period between sync pulses and dis-
charged when the sync pulse is present. The period between
normal horizontal sync pulses is enough to allow the capaci-
tor voltage to reach a threshold level of a comparator that
clears & flip-flop which is also being clocked by the sync
waveform. When the vertical interval is reached, the shorter
integration time between equalizing pulses prevents this
threshold from being reached and the Q output of the flip-fiop

is toggled with each equalizing pulse. Since the half line
period at the end of the odd field will have the sanie effect as
an equalizing pulse period, the Q output will have a different
polarity on successive fields. Thus by comparing the Q
polarity with the vertical output pulse, an odd/even field index
is generated. Pin 7 remains low during the even field and
high during the odd field.

BURST/BACKPORCH OUTPUT PULSE

In a composite video signal, the chroma burst is located on
the backporch of the horizontal blanking period. This period,
approximately 4.8 ps long, is also the black level reference
for the subsequent video scan line. The LM1881 generates a
pulse at Pin 5 that can be used either to retrieve the chroma
burst from the composite video signal (thus providing a
subcarrier synchronizing signal) or as a clamp for the DC
restoration of the video waveform. This output is obtained
simply by charging an intemal capacitor starting on the
trailing edge of the horizontal sync pulses. Simultaneously
the output of Pin § is pulled low and held until the capacitor
charge circuit times out—4 ps later. A shorter output burst
gate pulse can be derived by differentiating the burst output
using a series C-R network. This may be necessary in
applications which require high horizontal scan rates in com-
bination with normal (60 Hz—120 Hz) vertical scan rates.
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APPLICATIONS

Apart from extracting a composite sync signal free of video
information, the LM 1881 outputs allow a number of interest-
ing applications to be developed. As mentioned above. the
burst gate/backporch clamp pulse allows DC restoration of
the original video waveform for display or remodulation on
an R.F. carrier, and retrieval of the color burst for color
synchronization and decoding into R.G.B. components. For
frame memory storage applications, the odd/even field lever
allows identification of the appropriate field ensuring the
correct read or write sequence. The vertical pulse output is
particularly useful since it begins at a precise time—the
rising edge of the first vertical serration in the sync wave-
form. This means that individual lines within the vertical
blanking period (or anywhere in the active scan line period)
can easily be extracted by counting the required number of
transitions in the composite sync waveform following the
, start of the vertical output pulse.

The vertical blanking interval is proving popular as a means
to transmit data which will not appear on a nomal T.V.
receiver screen. Data can be inserted beginning with line 10
(the first horizontal scan line on which the color burst ap-
pears) through to line 21. Usually lines 10 through 13 are not
used which leaves lines 14 through 21 for inserting signals,
which may be diff~rent from field to field. In the U.S., line 19
is normally reserved for a vertical interval reference signal
(VIRS) anu iine <1 is -eserved for closed caption data for the
hearing impaired. The remaining lines are uscd in « aumber
of ways. Lines 17 and 18 are ‘reauently uscd during stdio
processing to add and delete vertic. ~ interval test signals
(VITS) while lines 14 through 18 and line 20 can be used for
Videotex/Teletext data. Several institutions are proposing to
transmit financial data on line 17 and cable systems use the
available lines in the vertical interval to send decoding data
for descrambler terminals. .

Since the vertical output pulse from the LM1881 coincides
with the leading edge of the first vertical serration, sixteen
positive or negative transitions later will be the start of line 14
in either field. At this point simple counters can be used to
select the desired line(s) for insertion or deletion of data.

VIDEO LINE SELECTOR
The circuit in Figure 3 puts out a singe video line according
to the binary coded information applied to line select bits
b0-b7. A line is selected by adding two to the desired line
number, convarting to a binary equivalent and applying the
‘result to the line select inputs. The falling edge of the
LM1881's vertical pulse is used to load the appropriate
number into the counters (MM74C193N) and to set a start
count latch using two NAND gates. Composite sync transi-
tions are counted using the borrow out of the desired number
of counters. The final borrow out pulse is used to turn on the
analog switch (CD4066BC) during the desired line. The fall-
ing edge of this signal also resets the start count latch,
thereby terminating the counting.
The circuit, as shown, will provide a single line output for
each fielu in an interlaced video system (television) or a
single line output in each frame for a non-interlaced video
system (computer monitor). When a particular line in only
one field of an interlaced video signal is desired. the
oddleven field index output must be used instead of the
vertical output pulse (invert the field index output to select
the odd field). A single counter is needed for selecting lines 3

to 14: two counters are needed for selecting lines 15 to 253;
and three counters will work for up to 2046 lines. An output
buffer is required to drive low impedance loads.

MULTIPLE CONTIGUOUS VIDEO LINE

SELECTOR WITH BLACK LEVEL RESTORATION

The circuit in Figure 4 will select a number of adjoining lines
starting with the line selected as in the previous example.
Additional counters can be added as described previously
for either higher starting line numbers or an increased num-
ber of contiguous output lines. The back porch pulse output
of the LM1881 is used to gate the video input's black level
through a low pass filter (10 k€, 10 uF) providing black level
restoration at the video output when the output selected
line(s) is not being gated through.

188N
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Physical Dimensions inches (millimeters) unless otherwise noted
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NES592

DESCRIPTION

The NE592 is a monolithic, two-stage, differential output, wideband
video amplifier. It offer- fixed gains of 100 and 400 without external”
components and adjustable gains from 400 to 0 with one external
resistor. The input stage has been designed so that with the addition
of a few extemnal reactive elemenis betwecn the gain select
terminals, the circuit can function as a high-pass, low-pass, or
band-pass filter. This feature makes the circuit ideal for use as a
video or pulse amplifier in communications, magnetic memories,
display, video recorder systems, and floppy disk head amplifiers.
Now available in an 8-pin version with fixed gain of 400 without
external components and adjustable gain from 400 to 0 with one
extemal resistor.

FEATURES
@ 120MHz unity gain bandwidth

@ Adjustable gains from 0 to 400

@ Adjustable pass band

@ No frequency compensation required

@ Wave shaping with minimal extemal components

® MIL-STD processing available
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APPLICATIONS
® Floppy disk head amplifier

@ Video amplifier
@ Pulse amplifier in communications
® Magnetic memory

@ Video recorder systems
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Video amplifier NE592
ORDEFING INFORMATION
DESCRIPTION TEMPERATURE RANGE ORDER CODE DWG #
14-Pin Plastic Dual In-Line Package (DIP) 0to +70°C NES592N14 04058
14-Pin Small Outline (SO) package 0to +70°C NES592D14 01750
8-Pin Plastic Dual In-Line Package (DIP) 0to +70°C NES592N8 04048
8-Pin Small Outline (SO) package 010 +70°C NE59208 0174C
NOTES:
N8, N14, D8 and D14 package parts also available in “High™ gain version by adding “H" before
package designation, i.e., NE592HDB
ABSOLUTE MAXIMUM RATINGS
Ta=+25°C, unless otherwise specified.
SymsoL PARAMETER RATING UNIT
Vee Supply voltage 8 \%
Vin Differential input voltage +5 \
Veum Common-mode input vollage 16 \
lout Output current 10 mA
Ta Operating ambient temperalure range 0to +70 C
Tst6 Storage temperature range -65 to +150 C
Pp max Maximum power dissipation,
Ta=25°C (still air)!
D-14 package 0.98 w
D-8 package 0.79 w
N-14 package 1.44 w
N-8 package 1.17 w
NOTES:

1. Derate above 25°C at the following rates:
D-14 package at 7.86mW/"C
D-8 package at 6.3mW/°'C
N-14 package at 11.5mW/"C
N-8 package at 9.3mW/ C
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DC ELECTRICAL CHARACTERISTICS

Ta=+25°C Vss=6V, Vem=0, unless otherwise specified. Recommended operating supply voltages Vs=16.0V. All specifications apply to both

standard and high gain parts unless noted differently.

SYMBOL PARAMETER TEST CONDITIONS e UNIT
. Min Typ Max
AyoL Differential voltage gain,
standard part

Gain 1! R(=2kQ, Vour=3Vpe.r 250 400 600 A%

Gain 22.4 80 100 120 VIV
Rin Input resistance

Gain 1! 4.0 kQ

Gain 22.4 10 30 kQ
Cin Input capacitance? Gain 2* 20 pF
los Input offset current 0.4 5.0 pA
lgias Input bias current 4 9.0 HA
VNoise Input noise voltage BW 1kHz to 10MHz 12 HVRMS
ViN Input voltage range +1.0 \%
CMRR Common-moda rejection ratio

Gain 24 Vemz 1V, f<100kHz 60 86 dB

Gain 2° VenttV, f=5MHz 60 dB
PSRR Supply voltage rejection rativ

Gain 24 AVg=10.5V 50 70 dB
Vos Output offset voltage

Gain 1 R = 15 v

Gain 24 = 15 Y

Gain 33 Ry == 0.35 0.75 \%
Ve Output common-mode voltage R(=~ 24 29 34 v
Vourt Output voltage swing R =2k 3.0 4.0 v

differential
Rour Output resistance 20 Q
lec Power supply current R =~ 18 24 mA
NOTES:

1:

Gain select Pins G4 and Gyg connected together.
2. Gain select Pins G,4 and G,g connected together.
s

4. Applies to 14-pin version only.

All gain select pins open.
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DC ELECTRICAL CHARACTERISTICS
DC Electrical CharacteristicsVgg=+6V, Vci=0. 0°C <Ta<70°C, unless otherwise specified. Recommended operating supply voltages Vs=+6.0V.

All specifications apply to both standard and high gain parts unless noted differently.

SYMBOL PARAMETER TEST CONDITIONS thne UNIT
Min Typ Max
AyoL Differential voltage gain,
standard part

Gain 1! R =2k, Vour=3Vpep 250 600 vV

Gain 22.4 ) 80 : 120 VIV
Rin Input resistance

Gain22.4 8.0 = Kk
los Input offset current 6.0 A
lgias Irput bias current 40 HA
Vin Input voltage range +1.0 v
CMRR Common-mode rejection ratio

Gain 2 Vo Vizwz1VL f<100kHZ 50 dB
PSRR Supply voltage rejection ratio |

Gain 2* AVg=0.5V 20 dB

Output offset voltage
S i w o
Gain 3% 1.0
Vour Output voltage swing differential R(=2kS2 28 Vv
lcc Power supply current Ry =~ 27 mA
NOTES:

1. Gain select Pins G4 and G;g connected together.
2. Gain select Pins G4 and G,g connected together.
3. All gain select pins open.

4. Applies to 14-pin versions only.

AC ELECTRICAL CHARACTERISTICS
Ta=+25°C Vgg=x6V, Veu=0. unless otherwise specified. Recommended operating supply voltages Vg=16.0V. All specifications apply to both

standard and high gain parts unless noted differently.
SYMBOL PARAMETER TEST CONDITIONS NE/SA592 UNIT
Min Typ Max
Bandwidth
BW Gain 1! 40 MHz
Gain 22.4 90 MHz
Rise time
R Gain 1! Voutr=1Vpp 105 12 ns
Gain 22.4 4.5 ns
Propagation delay
tep Gain 1! Vout=1Vp.p 75 10 ns
Gain 22.4 6.0 ns
" NOTES:

1. Gain select Pins G4 and G, connected together.

2. Gain select Pins G4 and G,g connected together.

3. All gain select pins open.

4. Applies to 14-pin versions only. s
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TYPICAL PERFORMANCE CHARACTERISTICS
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TYPICAL PERFORMANCE CHARACTERISTICS (Continued)
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TYPICAL APPLICATIONS

i
I NorE:
i Vol 14 - 104
Vi® TS+
14 - 104
| T )+ w
|

|

|

|
o ¥
: E |
I &
e {
|

|

|

|

|

| AMPLITUDE: 110mVpsp
| FREQUENCY: 14 MHz

11
14
vy 592
1
4
1
o [l § 2KQ
£ i

NOTE:
Fo raquency k<< 12 r(32)C

avi
- ic —
V° 14 x 10°C a

READ HEAD DIFFERENTIATOR/AMPLIFIER ZERO CROSSING DETECTOR
Differentiation with High

; Disc/Tape Phase-Modulated Readback Systems Common-Mode Noise Rejection
FILTER NETWORKS
i : FILTER Vo (s) TRANSFER
i NETWORK
i z TYPE V4 (s) FUNCTION
i R 4
] : 14 x 104 1

D AN RONL e 1ax 108 [m]
.

= € ! 14 x 104 s

e A e ] |0 HIGH PASS R T+ 1/RC
) R L € 14 x 104
; e e o o Rt < Ux | —"—

O A —+ BAND PASS = B RIGRIG

L
ol
. 1ax0d 2 + e
AR Lapiy BAND REJECT R <24 1/LC + 5/RC
| NOTES:
In the networks above, the R value used s assumed 1o indlude e, OF approximately 322
S=je

3 «4=A2_x1 A 3 Ao SR iE s -
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