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ABSTRACT:

An MCM interface card for IF attenuator and monitor circuits in the Base band
system has been developed as a project in STP. This card also facilitates ALC
ON/OFE control bits to be separately controlled from the control room. The circuit is
designed, its prototype is wired and tested on a general purpose circuit board, Final
PCB layout is prepared on PADS software for this circuit using both SMD and DIF
package devices.

NEED :

Correlator input (Bascband output) should be at equal power levels (0 dBm) for all
antennas for its proper functioning. The IF power levels send to central clectronics
building from antennas is maintained at 20 dBm/channel using ALC circuits in
antenna clectronics. In the baseband system there is no facility currently available o
vary the input power level. This sometimes leads to different power levels being fed
to the Correlator. So it is proposed Lo use variable attenuator to control IF power rom
each antenna. The circuit is also planned to facilitate injection of a known noise signal
to Baseband input so that Baseband and Correlator can be tested. Details of the
proposed system is given in Annexure 1.

As a part of this project a Control and Monitor circuil has been developed to
interface the MCM card to the Digital Switchable Attenuators and ALC ON/OFF
switches.



AlIM:

It is planned to install one MCM card along with one interface card in the baseband
rack to take care of eight antenna, onc polarization. One MCM card provides 16 TTL
control hits and 64 analog monitoring channels. T he interface card expands this to 92
digital control bits required for,

4*#8=32 for controlling eight Digital Attenuators
2*8=16 for input control of eight antennas using a RF Switch
§#2=16 for selection of signal to be monitored in two PIUs

4
16
8

The
bits

for ADG 506
for ALC ON\OFF control
for combined monitoring through four way switch i.e PIU 3

circuit facilitates additional analog monitor channels to monitor the controlled
as well as the voltages and currents inside the units.

CIRCUIT DESCRIPTION :

8255 1C has three § bit ports that can be addressed individually. Three 82535 are
required in this card. These three 8255 ICs are configured in mode 0 ie. no
handshaking involved and all ports are delined as output ports. 16 TTL outputs from
MOCM card are fed to this interface card and are distributed as shown in the diagram.

Distribution of MCM lings -

The higher order bits of the MCM are used as 8 data lines of 8255 1Cs, 1.£.
m8&-ml3 as DO to D7 input to the interface card.

MCM output bit m7 is used as active low write signal for 8255

The active low read signal is connected to +VCC as all the ports are used in
write mode 0 only.

Bits m5 and m6 are connected to AQ and Al of 8255 for addressing porls or
control register.

Bits m2, m3 and m4 are connected Lo the active low chip sclect signal of 8255,
Bit ml is connected to reset pin. Instead of connecting it directly we used
diodes 1N4007 which act as OR gate. This Allows 8255 reset by either power
supply or bit m1.

Bit mO is no connection. Tt is a free bit which can be used for further
expansion of this card.

8255A: (PIUL)

Control inputs required for variable attenuators are al level 0 and negative hence the
TTL output from 8255 1C has to be level converted before applying them to
attenuators. Hence 8 bits from Port A and Port B are connccted as input to LM 339
All LM 3390 ICs have each bit connected to Inv. And Ninv. Inputs for comparing it
with VR i.c reference voltage hence we get 32 level converted control signals for 4
attenuators in PIUL.

Port C upper uses similar logic o generate 8 control lines for input control of tour
antennas. Port C lower generates 8 control lines for monitoring.
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8255 B: (PIU2)
[s connected to PIU?2 for attenuation control ,input control and monitoring. Circuit is

same as 8255 A,

§255C : (PIU3,ALC,ADG506)
Port A and Port B are connected to 74245 transreciever-driver IC. These
bits are used for ALC control. 4 bits of Port C upper are used for ADG 506
control lines. 4 bits of Port C lower are used for combined monitoring for PIU3
with level conversion.

Description of connectors used:

1. A 3 pin relimate connector is used for power supply.
2. Two 20 pin FRC connectors are used for MCM control output.
Second connector is reserved for future expansion.
3. A 20 pin FRC connector is used for the ALC bits.
4. A10 pin FRC connector is used for PTU3.
5. A 64 pin FRC connector is used for terminating the control bits for PIU2.
6. A 64 pin Euro right angled connector is used for PTUL.

POWER SUPPLY BLOCK :

This card uses two voltage regulator ICs i.e. 7805 for 5 V positive voltage and 7906
for 5 V negative voltage regulation . The supply currents are:

-150 mA at -ve voltage

+100 mA at +ve voltage

LM 339 BLOCK :

LM 339 is a quad comparator IC. It is used as a level convertor, as Digital Variable
Attenuators are not TTL compatible. Hence we use LM 339 IC for level conversion .

+
[— -“.\_\_‘-“-
- ——BlI
}
L
Bl | VR
- e
| R
= ——BI

VR - Refrence voltage
Bl - Dala
B1'- conjugate of data



IC 8255 BLOCK :

IC 8255 is a programmable peripheral IC. A control word is written in control register
of a selected chip to assign output mode to all its ports. A strobed write signal is fed
for writing data to the Ports. Then data is fed (o the required ports according to the
selected attenuator and attenuation.

Suppose the third attenuator is selected for 4 dB attenuation .Series of hex code
required for this purpose is as follows:

Control word BOEC
BO6C
80EC

Port selection  ExAC
Ex2C
ExAC

WIRING AND TESTING:

Wired card is tested using MCM and its available software MCMPRNN for
communication. The circuit is found to work as per requirement. Steps followed for
testing :-

Comport address is provided.

MCM address 0 is selected for testing.

NULL command is issued to check the communication.
Command 04 is issued for set digital mask.

Control word is written in the control register of selected IC.
Particular data is written in specific port for attenuation.
Communication is checked at connectors.

All possible data configurations are fed and checked.

B WNE

PCB DESIGN :

Final PCB layout is designed on PADS software for both SMD and DIP package
devices using autorouting. PCB can be viewed in the enclosed diagram.
Specifications for PCB for DIP package devices:

- Components are placed on the top layer only.

+ Board size : 10x6 inches

. Pads size Inner dia. ; 35 mils, Outer dia. =50 mils

. Track width : 20 mils(VCC,GND), 10 mils for others
+ Clearance : 10 mils

For SMD package devices

. Components are placed on both the layers

. Board size : 8.3x5.5 inches

. Pads size Inner dia. : 35 mils, Quter dia. =50 mils

. Track width : 20 mils(VCC,GND}, 10 mils for others
« Clearance :10 mils
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CONCLUSION:

Interface card is wired and tested for all data combinations. PCB layout [or this card
is also prepared on PADS software for both DIP and SMD package devices. A
software is written in C (o generate the control word according to the selection i.e.
Attenuator, ALC etc.

FUTURE SCOPE:

. The package,SMD or DIP, of the of the devices is Lo be finalised. Then the PCB
has to be prepared and wired.

. A software has to be developed for this card to control its parameters from PC.

. To reduce the size and design complexity of PCB, RF attenuators with integral
driver i.e. TTL compatible can be used.
There is a provision for further expansion of this card, as bit m0 from MCM is not
connected and an extra 20 pin FRC MCM connector is placed on this card, to
expand the MCM digital control bits if needed in future.

REFRENCES:

. Programmable peripheral devices.
«  www.intel.com
+  www.Motorola.com
Datasheets of 8255 IC,LM339 1C,74245 1C,7906 1C& 7805 1C
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ANNEXURE I

PIU LEVEL DIAGRAM EXPLANATION:

151 PTU ( PIUO )

This is MCM PIU. It will have MCM card and the bus expansion card along with
level conversion for RF attenuators.

MCM CARD -

MCM is general purpose micro controller based card which provide 16 TTL outputs
and can monilor 64 analog input signals. MCM cards are interface to all GMRT
subsystems like the front end ,the LO etc

BUS EXPANSION AND LEVEL CONVERTOR CARID -

16 control lines from MCM card are not sufficient hence a bus expansion card is
designed to increase 16 bits to 72 control bits using peripheral programmable 1C
8255, thesc bits are further expanded and level con verted using IC LM339.

This card will have supply voltage regulator IC's 7805 and 7906, it also provides
control bits for ADG 506 to monitor controls in actual i.e after level conversion.

J52 PIU (PTUI

This unit will have four variable attenuators, one power supply card and card with
ADG 506 for monitoring. It will have a two way switch to choose a input 1F or neise.
Noise is fed to all the antennas through a four way power splitter. Tt will also have a
four way switch for monitoring i.e. to choose one output from the four antennas.

The 52 control inputs from the MCM is divided to each of the units as

8 * 4=32 for 4 variable attenuators

2 * 4=8 for input control of the 4 antennas
8 for selecting ofp from 4 antennas
4 for ADG 506 control lines

152 PIU( PIU 2 Tt is same as PIUL.

J53 PIU(PIUTS)

This unit will have a power supply and a four way switch. The output of PIU2 and
PIU3 are fed to this PIU along with two Los. The four way switch sitting in the PIU
is for combined monitoring i.e Lo select one of the four inputs fed to it. It receives four
control lines from MCM for this purpose.
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Anvexure - L.

“Tte‘ © 82C55A
CHMOS PROGRAMMABLE PERIPHERAL INTERFACE

m Compatible with all Intel and Most m Control Word Read-Back Capability
Other Microprocessors m Direct Bit Set/Reset Capabllity
@ High Speed, “Zero Wait State” 2.5 mA DC Driv bility on all
Operation with 8 MHz 8086/88 and m2am Drive Capabllity on all 1/
Port Outputs
80186/188

i m Avallable in 40-Pin DIP and 44-Pin PLCC
m 24 Programmable 1/0 Pins
m Avallable in EXPRESS

m Low Power CHMOS __ standard Temperature Range
m Completely TTL Compatible — Extended Temperature Range

The Intel B2CE5A is & high-performance, CHMOS version of the industry standard B256A general purpose
programmable |/O device which is designed for use with all Intel and most ather microprocessors. It provides
24 |/0 pins which may be individually programmed In 2 groups of 12 and used in 3 major modes of oparation.
The B2C55A is pin compatible with the NMOS B2554 and B255A-b.

in MODE 0, each group of 12 1/0 pins may be programmed in sets of 4 and B to be inputs or oulputs. In
MODE 1, each group may be programmed to have B lings of input or output. 3 of the remaining 4 pina are used
for handshaking and interrupt control signals. MODE 2 is a strobed bi-directional bus configuration.

The B2C55A Is fabricated on Intel's advanced CHMOS Il technology which provides low power consumption
with parformance aqual to or greater than the aquivalent NMOS product. The B2C55A Is available in 40-pin
DIP and 44-pin plastic leaded chip carrier (PLCC) packages.
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Figure 2. 82C55A Pinout
Diagrama arg for pin rafaranca onty. Package
sirms are not to acala,

October 1995 : Ordar Humber: 231256-004
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82C55A
Table 1. Pin Description
Pin Number .
Symbal Dip PLCC Type Name and Functlon
PAs_g 1-4 2-5 170 | PORT A, PINS 0-3; Lower nibble of an 8-bit data output lateh/
buffer and an 8-bit data input lalch.
RD 5 | READ CONTROL: This input is low during CPU read operations.
(013 6 | | CHIP SELECT: A low on this input enables the 82C55A to
raspond to AD and WR signals. RD and WR are ignored
otherwiss,
E ND 7 8 System Ground
Ai_o B-9 9-10 | | ADDRESS: These input signals, in conjunction RD and WH,
control the selection of one of the three ports or the control
word ragisters.
Ay | Ao | AD | WR | €S | Input Operation (Read)
0 0 0 1 0 Port A - Data Bus
o 1 0 1 4] Port B - Data Bug
1 o 0 1 1] Port C - Data Bus
1 1 0 1 4] Control Word - Data Bus
Output Operation (Write)
0 0 1 0 0 Data Bus - Port A
0 1 1 O 0 Data Bus - Port B
1 0 1 0 0 Data Bus - Port ©
1 1 1 0 0 Data Bus - Control
Disable Function
X X X X 1 Data Bus - 3 - Stale
X x i 1 v] Data Bus - 3 - State
PC7_4 10-13 |11.13-15| /O |PORT C, PINS 4-7: Upper nibble of an B-bit data output latch/
buffer and an 8-bit data input buffer (no latch for Input). This port
can ba divided into two 4-bit ports under the moda control. Each
4-hit port contains a 4-bit lateh and it can ba used tor tha control
signal outputs and status signal inputs in conjunction with ports
Aand B,
PCo-3 14=17 16-19 1/0 | PORT €, PINS 0-3: Lowar nibble of Port C.
PBg.7 18-26 | 20-22, /0 | PORT B, PINS 0-7: An 8-bit data output latch/buffer and an 6-
24-28 hit data input buffar.
Voo 26 29 SYSTEM POWER: + 5V Powar Supply.
Dr-g 27-34 | 30-33, /0 | DATA BUS: Bi-directional, tri-state data bus lines, connected to
35-38 systam data bus.
RESET as 38 | HESET: A high on this input clears the control register and all
ports are set to tha input mode.
WH 36 40 | WRITE CONTROL: This Input is low during CPU write
operations.
Fh7_4 37-40 41-44 I/0 | PORT A, PINS 4=7: Upper nibble of an B-bit data output latch/
buffer and an B-bit data input latch. ]
NC 1,12, Mo Connecl
23, 34
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g2C55A FUNCTIONAL DESCRIPTION

General

The B2C55A is a programmable paripheral interface
device designed for use in Intel microcomputer sys-
tems. Its function is that of a general purpose Fie]
component to Interface peripheral equipment to the
microcomputer system bus. The functional configu-
ration of the B2C55A is programmed by the system
software so that normally no extemal lagic is Necas-
sary lo interface peripheral devices or structures.

Data Bus Buffer

This 3-state bidirectional 8-bit buffer is used 1o inter-
face the B2C55A to the system data bus. Data is
transmitted or received by the buffer upon execution
of input or output instructions by the GPU. Control
words and status information are also transferred
through the data bus buffer.

Read/Write and Cantrol Loglc

The function of this block is to manage all of the
internal and external transfers of both Data and
Control or Status words. It accepts inputs from the
CPU Address and Cdntrol busses and in turn, issues
commands to both of the Control Groups.

Group A and Group B Controls

The functional configuration of each port is pro-
grammed by the syslems software. In essence, the
CPU “outputs™ a control word to the 82C55A. The
control word contains informaltion such as “modea”,
“bit set”, “bit raset”, etc., that initializes the func-
tional configuration of the B2C55A.

B82C55A

Each of the Control blocks (Group A and Group B)
accepts “commands” from the Read/Write Control
Logic, receives “control words™ from the internal
data bus and issues the proper commands 1o |ts as-
sociated ports.

Control Group A - Port A and Port C upper (C7-C4)
Control Group B - Port B and Port G lower ({C3-C0)

The control word register can be both written and
rgad as shown in the address dacode table in tha
pin descriplions. Figure 6 shows the control word
tormat for both Read and Write operations. When
the control word is read, bit D7 will always be a logic
“1" as this implies control word mode Information.

Ports A,B,and C

The B2C55A contains three 8-bit ports (A, B, and C).
All can be configured in a wide variaty of functional
characteristics by the system software but each has
its own special features or “personality” 1o further
enhance the power and flexibility of the 82055A.

Port A. One 8-bil data output latch/buffer and one
8-bit Input latch buffer. Both “pull-up” and “pull-
down" bus hold devices ara present on Port A.

Port B. One B-bit data input/output latch/buffer.
Only “pull-up’™ bus hold devices are prasent on Port
B.

Port C. One 8-bit data output latch/buffer and one
8-bit data input buffer (no latch for input). This port
can be divided Into two 4-bit ports under the moda
control. Each 4-bit port contains a 4-bil latch and it
can be used for the control signal outputs and status
signal inputs in conjunction with ports A and B. Only
“pull-up™ bus hold devices are prasent on Port C.

See Figure 4 for the bus-hold circuit configuration for
Port A, B, and C.
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RESET >
EXTEAMAL
INTERMAL q.—ﬂ.d—qb-— PORT A
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DaTA OUT
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RESET é«

EXTEAMAL
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«

INTERMAL -
DATA L

-

*NOTE: Lo 2312564
Port pine loaded with mora than 20 pF capacitance may not have their logic level guaranteed following a hardware raset.

Figure 4. Part A, B, C, Bus-hold Configuration
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CONTROL WORD
Dy [ B | By | B [ Dy | 0 |0y | By
| |
« " x L
DONT
GARE

BIT SETMPRET
1= EHT
0= KESET

RIT SELECT
@Al 7]
e CHEOEECOE
—=aie1[a[ojo 1] 1]8
eiafr]a]1]1]eg

T SET/HESET FLAG

0= ACTIVE

2312567

Figure 7. Hit Set/Reset Forrnn.t

intgl.

When the 82C55A is programmed to operate in
mode 1 ormode 2, control signals are provided that
can ba used as interrupt requast inputs to the CPU.
The interrupt request signals, ganerated from port G,
can be inhibited or enablad by selling or resetting
the associated INTE flip-flop, using the bit sat/reset
function of port C.

Interrupt Control Functions

Thig function allows the Programmer to disallow or
allow a specific 1/0 device o intarrupt tha GPL with-
out affecting any other device in the Interrupt struc-
ture.

INTE flip-flop dafinition:

(BIT-SET)}—INTE is SET—Intarrupt enable
(BIT-RESET)—INTE is RESET—Interrupt disable

Note:
All Mask flip-flops are automalically reset during
mode selection and device Hesel,
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® MOTOROLA |

Quad Single Supply

Comparators

These comparators are designed for use in level detection, low-level
sensing and memory applications in consumer aulomotive and industrial

alectronic applications.
* Single or Split Supply Operation

& Low Input Bias Current: 26 nA {Typ)
Low Input Offest Current: £5.0 nA (Typ)

Order this document by LM324/D

LM339, LM339A,
LM239, LM239A,
LM2901, M2901V,

MC3302

1

N, P SUFFIX

PLASTIC PACKAGE

CASE B46

&

1

D SUFFIX

PLASTIC PACKAGE

CASE 751A
(50-14)

® Low Input Offset Voltage: £1.0 mV (Typ) LM139A Series
= Input Common Made Voltage Range to Gnd
® Low Output Saturation Voltage: 130 mv (Typ) @ 4.0 (T
& TTL and CMOS Compatible
s ESD Clamps on the Inputs Increase Reliatility withaut Aftecting Device
Oparation
MAXIMUM RATINGS
B Rating Symbol Value Unit
| Power Supply Voltage Vo Vo
LM230, ALMIIRA/LM2901, V +36 or £18
M0 +30 or £13
Input Differantial Voltage Range YinR Ve
L2398, AVLMI30ALMZE01, V 36
MC3302 30
Inpul Common Mode Voltage Range YICMR 03t Voo Ve
Crutput Sheort Clrcuit to Ground (Note 1) I Continuous
Power Dissipation @ Tp, = 25°C Po
Plastic Package 1.0 W
Darale above 25°C 8.0 mEC
Junction Temparature Ty 150 “C
Crparating Ambient Temperatuie Range T ¢
LM239, A —26 to +85
MCI302 =4 10 +85
LM2901 -4 o + 103
LRAZ00 1Y —40 1o +125
L339, A 0o +70
Siorage Temperatura Hange Taig 65 to +150 G

MOTE: 1. Tha madmum sutout curmnt mie be 38 high a5 20 mA, indeperdent of e magniiuda of Ve

Output shorl cimus 10 Y oo Gan cluse sxarssiv haaling &0 gvarfunl doslrucdion

Figure 1. Circuit Schematic

=lnput &

e Chaput

T

NOTE: Diagram shown s Tor 1 comparalar.

PIN CONNECTIONS

WS
Output 2 [1 ] I 14 ] Ouipu 3
Qutput 1 | 2] 12 | Dutpud 4
vee [ 1] Gna
—input 1 | ¢ [11] + Input 4
+Input 1 [5] o ] - Input 4
~irput2 4] [ ] +nput 3
tlnput2 | 7 (& ] - Input 3

ORDERING INFORMATION

Operatlng

Davica Temperature Range | Package
LM239D_AD e : S0-14
IMzzaNAN | TATZF ST e D
LM3390, AD ks 5014
LMaaeN. AN | AT T RRTUC | ppchc DIP
LM29010 | s0-14

= _AQ® 57

LMZE01N Ta=-40°to +105°C | o Ciic DIP
LMZED1VD £ el YA
LM2a0fyn | AT AR IR e e |
MCI02P | Ta= 40" 1o +85°C | Piastic OIP |

MOTOROLA ANALOG IC DEVICE DATA
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LM339, LM339A, LM239, LM239A, LM2901, M2901V, MC3302
ELECTRICAL CHARACTERISTICS (Vcc = 5.0 Vde, Ta = +25°C, unlless olherwise noted)

LMZ394/3394 LMZ39/339 LMZ301/2901V MC3302
Charecteristic Symbal | Min | Typ | Max Min | Typ | Max | Min | Typ |Max | Min | Typ | Max | Unil
Input Offset Voltage {Mote 4) ATy = (o120 | = [+20 (450 = |+20 =70 | - ([+3.0 | 420 | mvidc
Input Blas Current {(Motes 4. 5) e - 25 | 2580 | = Zb | 250 | = 25 | 280 | - 25 | 500 | nA
{Output in Analog Range)
Input Cifest Current (MNota 4) ey - |[+80 | =50 | - |+50 | =50 | - |+50 | 50 +3.0 |£100 | nA
Input Common Mode Voltage Range | VicwmR ] - Vo] O - |Mee | D - Vel O - Ve | W
=15 =15 =15 -1.5
Supply Currant e N mA
RL = = (For Al Comparalors) - 08 |20 | - |08 |20 - a8 [ 20 = 08 |20
R ==, Voo = 30 Vde - 10|25 | - [140 ] 25 | - 10 |25 | - 10 | 25
Voltage Gain avoL | 50 [2zo0| - [so (200 - |25 100 | - |25 [100| - [ wimv
Ry =15 ki, Ve = 15 Vdo
Large Signal Response Time - - 300 - - |30 ] - - 300 300 - ns
W) = TTL Logic Swing,
Wpaf = 1.4 Ve, Vg = 5.0 Vde,
R =5.1kil
Response Time (Mote &) - - 1.3 - - 13 - - 1.3 - - 13 - It
VRl =50Vde, R =51 k0
Qutput Sink Current Isink 60 | 1B - ED | 1B - | 8D | 18 - BED | 18 - ma
V) (=)= 1.0 Ve, Vi) = 0,
Vg £ 1.5 vae
Saturalion Vollage Veai — | 130 | 400 | - | 130 | 400 130 | 400 | - 130 | 500 | mv
Vi) 2 +1.0 Vde, Vii+) =0,
lgingk 4.0 ma
Cutput | eakage Curren! oL - |01 ] - - |01 ] - - o] - - |01 ] - nA
Wi+ 2 +1.0 Vde, Vi{-) =0,
Vi = +5.0 Ve
PERFORMAMNCE CHARACTERISTICS (Vo= +50Vde, T = Tigy 1o Thigh [Note 3])
LMZ39A/330A LM239/33D LMZB01/2901V MC3302
Characteristic Symbol | Min | Typ |Max | Min | Typ | Max | Min | Typ | Max | Min | Typ |Max | Unit
Inpul Offsel Voltage (Mote 4) Vio - - |40 ] - - | 180 15 - = | 140 | mVdc
Inpul Bias Current (Moles 4, &) T+ - - | 400 | - — (400 | - - |[soo0 ] = = |10 [ nA
{Cutput in Analog Range)
Input Offset Current (Note 4) o - - 1150 - |118d] - - |s200f - - 1300 | nA
Inputl Commen Mode Voltage Range | Vicmr 0 - |Vgo| O - |Veo| O - (Voo O - |Vee W
=20 =20 =20 =2.0
Jaturation Voltege Veat . oo [ - - | T0a | - - | ¥on | - - | 70O [ mv
Wil—) 2 +1.0 Vg, Vj(+) = D,
Igink = 4.0 mA,
Dutput Leakage Current oL - - 10 | - - 1.0 | - = 1.0 = = 1.0 WA
Wi+ = +1.0 Vde, Vii-1=10,
Wy = 30 Vdo
Differential Input Voltage Vin - Vi | - - Moo | - - Vel - - Voo | Vdo
AV = 0 Vde

NOTES: 3. [LM2302304) T, =-25°C, Tr,_,’, = +35°
(LMIIHFINA) Tiaw = 0°C, Thign = =70°C
(MCIIZ) Ty = =40°C, Thygn = *83°C
(LMZS) Tigy = —40°E, Tigigh = +105"
ILMZO01V) Tigy = -40°C. Thygh = +125°0
4 Al e putput Swilch pomt. Vo = 14 Voo, B 5 100 10 5.0 vdo 5 Ve S 30 Vo, with i ipuls over e full commen mode range
{0 Ve bo Ve 1.6 Wdk)
E.The biaa currend lows oul of the awauls due Lo the FRE npul stage. This cement is virlually constant, indapandant of tha outpul etate
6. The response fime specified is for a 100 mY Input step with 5.0 mV overdrive. For larger signals, 300 ns is lypwal,

2 MOTOROLA ANALOG IC DEVICE DATA



LM339, LM339A, LM239, LM239A, LM2901, M2901V, MC3302

Figura 2. Inverting Comparator Figure 3. Noninverting Comparator

with Hystersis with Hystaresis
NG Ve
R — -
: 0k 0k Pl ; . l
el A P e Vg t_ Vrel 10k
Floe: M 2R —Li\l‘
4 2 =L oy
= P Q
Vied i Vigo— S i
g oM Ve RY 10k =
10k
Nog = — = R3 Ve R
el R.mffm gl Vi ™ CC

= 10M Reef + R1

RY = R1 /iRyl i RE
R2 = BRI Ppaf
F1){ Reef .
Y= R‘I.'_n'EcﬁEE Moxmax) — Yoiminl mt{:g?m"”“
VW= — ¥ =% }]
R? & Reef (1R H= g +Ra NVO{max) = O(min
Typical Characteristics
Voo =15 vide, Tp, = +25°C {each comparator) unless otherwise nited.)
Figura 4. Normalized Input Offset Voltage Figure 5. Input Bias Current

NORMALIZED OFFSETVOLTAGE

N

B
AR
TR

-5 =5 0 25 &0 74 100 125 i 4.0 8.0 12 16 20 b P T ¥
Tp, AMBIENT TEMPERATURE {"C) W, POWER SUPFLY VOLTAGE [Vdc)

Figure 6. Output Sink Current ¥ersus
Output Saturation Voltage

i, CUTPUT CURREHNT (m#)

Vg, OUTPUT SATURATION VOLTAGE (m¥)
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General Description

The LM7RXX serias of three larminal regulatons ia availabho
wilth menveral Fwed output valtages making them gyl inoa
wide range of applications. (One of thass i3 local on card
ragulation, sliminelng tha datibution probiems assnocialad
with mingio point regulation, The voltagae available allow
theso regulators o be used in logic syslems, instrumanta-
tion, HiFl, and olher solid stata alecironic equipmen. Al-
though desigred primanly Bs fixed woltaga regulators Ihesa
devices can be used with evtarmal components 1o Shtain
adjustabde vollag=: and currenls.

Tha LMTEXX saries is svallabla in an aluminum TOk3 pach-
age which will allow over 1.0A load currant if adeguate haat
sinkirg i# provided, Current limiting is included 1o limit the
peak oulput currant 1o & sate valui, Sale area profecton for
e capul iranalstor is provided to limil internal power dissl-
pation, Il internal powsr dissipalion Dachmas ket high 1or
the haat snking prowided, the thaomal sfwidown circuit
takas over prevanting the IC from gwerheating
roneiderable alion was supancad to make e LM7EXK &a-
nes of rogulalons easy o use and miriniza tha mumbor

&anioﬂal Yemiconductor

Feloruary 1985

LM78XX Series Voltage Regulators

of axtarnal components. |t is nol necessary 1a bypass thu
aultpul, although 1hit doas mprov iransiant resporga. Input
bypassing is needed only il tha requiator |s located far fram
the filter capacitor of tha powar supply.

For culput vollage other than 5, 12V and 16Y tha LM11T
sarles provies an suipul voltage rangs from 1.0 1o 57,

Features
m Cutput cumant in excess of 1A

® Intarmal thammal everload protection

® Mo auinmal componenls requnsd

m Outpul irangiglor safa araa proteciion

® Inlernal short circuil current limit

m Availablg in e glurtinum TO-3 packags
Voltage Range

LM7ROGG By

LMTa 20 12

LMTRIEC 15V

b

Schematic and Connection Dlagrams

L1l
LA

I._qb

it

Y

Melal Can Packaga
TO-3 (K}
Aluminum

TLAHAFRAR-2
Bollom View

Crder Number LMTS05CK,
LM7812CK or LMTE15CK
See N5 Packags Number KGO2A

Flastlc Package
TO-220 (Th

P s, GuTrUT

4 1]

Wrul
TLAHITTA6-3
Top View

Order Humber LMT805CT,
LM7812CT or LM7E15CT
Sas NS Package Number TOZB

PLiHSFlaG=1

¥ 198 Hghonal Samenndut CODFEION TL/HSTRB

M- T ST in . 5 A

sioje|nBay abejjoA sal1a5 XXBLINT



Absolute Maximum Ratings
1 Military/ Asrospace spacified devices are required,

Maximum Juncion Temparaturg

plaase contact the Hational Semiconductor Galea |K Packaga) 1RO
Office/Diatributars for avaliabiiity and specificatians. (T Packapga) . 1507C
Input Voliage (Yo = BY. 12¥ and 15¥) asy Sinrage Temperaturn Aange —65'C Lo +160°C
interral Powar Digsipation (Mot 1 Intarmally Limitisd Laad Temparaturs [Solderng. 10 REIC.)
Ciparating Tarmperahara Rangs {Ta) 0"Glo + TOC T0-3 Pachagn K o
Trh220 Package T 29000
Electrical Characteristics LM7BXXC (Note 2) 0°G < T 5 125°C unlass atharmsa poles.
Cutpul Yoltage 5V 12v 16Y
Inpul Voltmgs {uniess otharwise nclad) 10V 1Y 23V ] Units
symbal|  Parameter Conditions ain | Typ | Man | in | Typ | Max | bin [ vyp | max
Va Output Woltage T| = 25, GmA s o s 1A ag 5 &2|115 12 128|144 18 18| W
Fr:.£15'q'-l',5|'ﬂ.-'-l'.' In < 1A 475 E36| 11.4 125 |14 76 1575 W
Vil S Vi T VA (755 vy =200 |45 = Wiy = an| (17s s Ve s 30 b
AV Line Aagqulaton Iy = B00 mAITI = 25 3 a0 4 120 4 150 | my
] (75 Vg = 29) 14,5 = Wiy = 30} N7E Vi = a0) W
PC s Tpa + 12570 50 120 iBh | oV
AV (B £ v =20y | {18 < Vi = 2T (185 < Vi = 30 v
g = 18 Tj = 25"C 50 120 150 | my
aNin 755 Wy = 200 (146 = Viy = 27) (17T = Vi = 30 W
o s Ty A 41280 25 =0 5 my
AVIN (B on W s TE | I8 VN E 22) |20 < Wy < 26) W
avg  [Load Aeguiation Tj=28°C  |SmA s lg = 1.6A 10 5 PR i) 12 150 | mv
Z50 mA % lg = TS0 mA 25 fill TE | mv
LmA sl s tADC s T = U F- 5h 120 160 | mvy
Iy ruwescant Gunent |lg = 1A I = 25'C B B B mA
00 s Ty < 41290 8.5 B.5 85 | ma
Ml Cigspend Gumant  |S A £ Ig = 14 0.3 0h 0y | ma
Change T) - BSYC. Iy £ 1A 10 10 1o | mA
e = YIN = YA (TH = Wi s 200 | (148 2 Vins zry | 7.9 = Wy = 80) v
Iy = 500 mA, oG s Tj = + 12570 1.0 1.4 1.0 A
Wiple Yin = Yaax [7 2 Wi = 2Ry | (145 < Wi s 3 T0 2 ¥y & ao W
Wiy Dutput Hoise Yollaga|Ta =35, 10 HE = [ % 190 kHT 40 Th an v
s¥y_ |Rippls Repcton Iy 1A Ti=25Cor | 62 B0 [ YR dH
VT = 120 Hzy g = B0 mA 82 4] 54 ag
o0 £ Tj £ H1E5G
W = Vi S Mwax [B = Wiy 5 1H) (15 < vy o 28) | IR5 = Vin ™ @BE| vV
Ao Cropoul Voltage T = 257G, ot — 1A 20 20 28 ¥
Clgit Aesmtancs {— 1kHz a n hi) mit
EnanCircuit Currant [T = 2570 1 1.4 1.2 A
Pagk Cutput Gumant (T) — 250 z4 74 24 A
Avaraga TC of Vour o s Ty +128°Clla — i mA L] 1.5 1.8 mvitG
ViN gl Voltage
Raquired o Maintasn Tj = 25°C, I = 14 th 14 6 ir? W
Line Regulation

Hete 1: | narmad reaslance of tha T pasnge (K, #E0 in bypecaly AN punchan 1h casd

pachgs (T is hyscaty £'C0W junchan b cabe Wnd SORCIW GRS Lo amieanl

Hols = & charcleslicn s mosFod wil capactor acios the rpd ol U pF, il
wolpoa B Topie rapubion faic amm sivaEaunhd LErE puise Iechigud [ - 10 me iy oyuhe S ulput

e ature mecl oo bken inle ACCOUnl SnparEtEty.

L

& casaciing moss e vlpul 2

wohpge changed i (2]

gvd 25°0OW casl 10 gmient. | RATMAL rossngres of Ihe | O-220

0.1 wF Al charaeiAnsicy gxaph nood
rarges n mbarnal

|
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Three-Terminal Negative
Voltage Regulators

The MCTO00 series of fized output negative voltage regulators are
intended as complemeants to the popular MCTB00 series dewvices. These
negative regulators are available in the same seven—voltage oplions as tha
MCT800 devices. In addition, one exira voltage option commonly employed
in MECL systems is also available in the negalive MCT900 series,

Available in fixed output voltage options from —5.0 V to -24 V, these
regulators employ current limiting, thermal shutdown, and safe-area
compensation — making them remarkably rugged under most operating
conditions. With adequate heatsinking they can dellver output currents in
gxcess of 1.0 A
#* Mo External Components Required
# [nternal Thermal Overoad Protection
Internal Short Circuit Current Limiting
CQulpul Transistor Safe—Area Compensation

Available in 2% Voltage Tolerance (See Ordering Information)

Representative Schematic Diagram
e
—— ]
40k Ry
- —
Ry ;
— O
HCES II'L"
' S
I
I+ ._|:
I0pF| 10W
T,
1 _ K
.l‘l 240
1 0.3
750 l o
v
This device contains 26 aclive fransislors. ;

ORDERING INFORMATION

Order this document by MCTS00/D

MC7900
Series

THREE-TERMINAL
NEGATIVE FIXED
VOLTAGE REGULATORS

T SUFFIX
PLASTIC PACKAGE
CASE 211A

Heatsink surtace
connectad b Pin 2.

Pin 1. Ground
7 Inpd
3. Qutput

DIT SUFFIX
FPLASTIC PACKAGE
CASE 936

(D2PAK) b
3

Hegtsink surface (shown as termingl 4 in
cage oulling drawing) is connacled 1o Pin 2.

STANDARD APPLICATION

A comimon ground is required between the Input
and the outpul voltages, The input voltage must
remain typically 2.0 V above more negativa even

during the hlgh point of the input ripple voltaga

XX, These two digits of the type numibser
indicate nominal voltage.
* Cjp i& required if reguiator is incated an

appracialde distance from power supply filter.
** Cpy improve stability and transient response.

. Qutput Voltage Crperating )
Device Tolerance Temperature Range Package
| MCTRXXACD2T 20, '
Surface Mount
MCTFINXCD2T 4%,
Ty=0"1n +125°C
MCTIACT 2%
= Insertien Mount
MCTEXNXNCT 4%
MCTRX BT Surface Mount
4% Ty =-40% o +125°C
METAXXBT Ingerticon Mouwnl

XX Indicates nominal vollage.

MOTOROLA ANALOG IC DEVICE DATA

DEVICE TYPENOMINAL OUTPUT VOLTAGE

| M TR
MCTI05.2

[ MCTI06

| MC7o08 ]

& Moloeoka, Inc. 1996

MCT912 12V
MC7915 15V
MCTI18 B
BAC T34 MV
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MC7900

MAXIMUM RATINGS (14 = 125°C, unless otherwise: noted. )

Rating Symbal Value Unil
Input Woltage [-5.0V 2Vg2=-18Y) V| —-35 Ve
(24 V) —40
Powar Chssipation
Casc 221~
Tp, = +25°C Po Internally Limited W
Thermal Resistance, Junclion-to—Ambient aa 4 CIW
Thermal Resistance, Junclion-1o- Case Hyo a0 =G
Case 936 (DZPAK)
Ta = +25°C Pp Internalty Limited W
Thermal Resistancs, Junction—to-Ambient Ba, 70 “CW
Thermal Resistance, Junclion=to—Case AT 5.0 sCAW
Storsge Junction Temparature Range Taig -65 to +150 *C
Junction Temperature Ty +150 "G
THERMAL CHARACTERISTICS
B Characteristics Symbol Max Unkt
Thermal Resistance, Junction—to-Ambient Fagn 65 G
| Thermal Resistance, Junction—to—Case Halc 50 “Cn

NOTE: 1. Load and Ena regulalion are specifed at conslant junction temperatune. Changes in Ve due lo heeling affects -rnu-sr bt takan ints unmvl:apa.ﬂuly

Pulye lesbing with low duty oyela is used,

MC7305C
ELECTRICAL CHARACTERISTICS (V|=-10V, I =500 mA, 0°C < T < +125°C, unless otherwise noled. )
] Characteristics Symbal | Min | Typ | Max | unn
Outpul Voltage (T = +25°C) Vo —48 | -50 | -52 | vac
Line Regulation {Nate 1) Rediing my
(T =+25°C, Ig = 100 mA)
=7.0Vdc z V| 2 -25 Vo - 70 50
~B.0 vde 2 V)2 =12 Vo 20 2%
(T = +25°C, Ig = 500 mA)
-7 0 Wi = Wy - 25 Ve - 35 100
=8.0 vdeo = V| =12 Vdc - a0 50
" Load Reguiation, T | = +25°C (Note 1) Regioad m
EDmA<Ig£15A - 11 100
250 mA < Iy < 750 mA, = 4.0 50
Output Voltage Vo vide
FOVEc 2V 2=20Vde, 5.0mASIg=10A PS15W —4.75 - -5.25
Input Bins Current (T j = +25°C) e - 4.3 a0 ma,
Imput Bias Currant Change allg i,
=7.0 Vde z ¥y z - 25 Vdo - = 13
So0mAsins1GA - D5
Output Noise Vallage (Ta = +25°C, 10 Hz =1 < 100 kHz) Vo — a0 - v
Ripple Rejection (1 = 20 mA, f = 120 Hz) RR B 0 = a8
Drupout Voltage Vi-Vo Wic
Iy = 1.0A Ty= +25°C - 20 -
Average Temparalure Coefficient of Output Vollage AW AT v
Io=50mA, 0°C<Ty s +125°C - -1.0 -

MOTOROLA ANALOG IC DEVICE DATA



MC7900

MCT73905AC _
ELECTRICAL CHARACTERISTICS (v) =10 V. Ig = 500 mA, 0°C < T < +125°C, unless otherwise noted.)
[ l.';haml;lnrinii:u Symbol Min Typ Max Unit
Output Voltags (T = +25°C) Vo 49 | -50 | -51 | wvde
Line Regulation (Mote 1) Regling my
—B.0 Vo=V =12 Ve, Ig = 1.0A, Ty = +25°C - 20 25
-BOVde =V = -12Vac ig=10A - 70 80
—7.5 Vdg = V| = — 25 Vdc; Ig = 500 mA - 7O 50
~7.0Vdo = V) = — 20 Vg Ig = 1.0 A, T =+25°C - 6.0 G0
Lead Regulation {Mote 1) Reg|gad my
50mA<in=154 T )=+25"C - 1" 100
250 mA £ I 3 750 mA - 40 50
E0mA<ige10A - an : 100
Cutput Violtage Yo Wi
THEVdc 2 V= -20%de, 5.0mAZInS1.0A P 1EW —4.80 = =520
Input Bias Current g - 4.4 8.0 mA,
Input Bias Current Change Mg mA
7.5 Ve 2 V| = —25 Ve - 1.3
50macins1.0A - 05
S0mAZInE1.5A T)=+25C = - 05
Output Moise Voltage (Ta, = +25°C, 10 Hr <f < 10K kHz} Vi = 40 = i
Ripple Rajection {'I-r_-, =ma,_f=120Hz) RR - o - dE
_I:imp-nul‘l.-"uHage ; Vi=\1y Ve
Ig= 104 T= +25°0 = 20 =
Average Temperature Coeffickent of Dutput Voltage AN AT mve e
In=50A 0 <T)=+125"C - -1.0 -
MCT905.2C
ELECTRICAL CHARACTERISTICS (v = =10V, Ig = 500 mA, 0¢C < Tj < +125°C, unless otherwise noted.)
Characteristics Symbal Min Typ Max Unit
Output Violtage (T = +25°C) o Vo -50 | =52 | -54 | wde
Line Reguiation (Mota 1) Regling my
(Ty=+25°C, Ig = 100 ma)
—7 .2 Vda =) = —26 Vdo - B.0 52
=80 Vde z V] =212 Vdc - 2.2 27
(T) = +25°C, o =590 mA)
T2 Vdo =V =-25 Vde - ar 105
~B.0Vdc=V) 2 —12 Vdo - 8.5 52
Load Regulation, T, = +25°C (Note 1) Reuioad v
E0mAzlns1EA 12 105
250 mA < Iy € 750 ma = 4.5 52
Cutpul Voltage Vi Ve
7.2 Vdo= V)2 —20 Vde, 5.0mA < Ig < 1.0A P <15 W -495 = —545
Input Bias Current (T j = +25°C) g - 4.3 B0 i
Input Bias Current Change alig mA
=7.2 Vdc = V) > =23 Vdc = = 13
50mA<In=15A - - 0s
" Outpul Noise Voltage [Ta = +25°C, 10 Hz <1 < 100 kHz} ' Va = 42 = uv
| Ripple Rejection (I = 20 mA, f = 120 Hz) ' RR = 8 i a8
DOropout Voltage V-V Vde
Ig= 104, T)=+25C - 20 -
Average T-amparalui'ﬁ Cocfficient of Qutput Voltage AV AT mEec
Ig=50mA, 0"C =Ty = +125°C - -1.0 -

NOTE: 1. Load and lina raqulation are spectiied at constant junction temperaiune. Changes in Vg due o hesting afecis must ba baken Inbo account separately
Pulga testing with low duty cycla is used

MOTOROLA ANALOG IC DEVICE DATA 3



MM54HC 245A/MM74HC245A

’ﬂﬁﬂe‘xuﬁ,ﬁ -6

]

National
Semiconductor

MM54HC245A/MM74HC245A

General Description
This TRI-STATE bidirectional bufler utifizes advanced sill-
con-gats CMOS technology, and Is Intended for beo-way
asynchronous commumcation betwean data buses. It has
high drive cument outputs which anabie high speed opera-
tion svan whan driving lange bus capacitances. This crcut
possesses the low power consemphion and high noisa im-
munity usually associaled with CMOS circuilry, yel has
spasds comparabilo 1o low power Schotiky TTL circuits.
«TTiis device has an active low eneble input 5 and a direction
control input, TIAL Whan DIR is high, data flows from the A
inputs 1o tha B cutpuls, When DIR is kow, dala flows from
the B inputs to the A oulputs. The MMS4HC24BAS
MM7AHCZ45A tranatars true dala from ong bus to the oth-
o,

Octal TRI-STATE® Transceiver

This davics can drive up 1o 15 LS-TTL Loads, snd doas ny, |

have Schaitt tigger nputs, All iNBUES are protorssg i
dm;ummammmwdmm%ﬂm
ground.

Features

B Typical propagation delay: 13 ns

u Wida powar supply range: 2-8Y

= Low quisscent cument: B0 wA maximum (74 HE)

o TRI-STATE outputs for connaction to bus orientog
systams

m High output drive: & mA {minimum)

B Same as tha GAS

Connection Diagram

Duakin-Line Package

Truth Table

'i':ﬂ E 11 ‘I'I'. lt‘l?‘ T‘l‘ T‘ﬂ llllln T'|-| .:'II T'I'I
= ] e o
AN A Y,
k[ih ZIA
E
nLI a.l: 1|: 1|.: l‘: nil-. l: l: u‘ tn!:
Top View -k : e

Order Number MME4HCI4EA" or MMTAHCZ45A"
*Plunaa kurk iio Section B, Appendi D for gyslabiity of verous pachege bypsda.

COparation
|
L L B data to A bus
L H A data to B bus
H X |sodalian

H o= nigh Hevsl, L = low japed, X = brresbarniand




m (74 b o
0 bus drigmay G
&

Tl it g

Y . s
oo ) .
golute Maximum Ratings nows 14 2 Operating Conditions
AR spacified devices are required, Mir Max Units
= ¢ the Mational Semiconducior :‘“‘“‘ Office/ Supgly Vahage (Vo) 2 B v
Lors for svaliabilily and spaciica “;; —_— DG input or Output Voltage
by Voltage (Voo _ by lu' N 1.5v [¥ir. Yo 0 Voo ¥
2 Vottage DIR and T pins [Vin) u-s 10 le+c|I5\r Crerating Tamp. Range (Ta)
& Input/Output Voliaga Vi, Vour!: —92Riocte. MMTAHC - 40 1 D5 T
= Diode Curront {ieot e MM S4HC —55 4125 "
£ utput Gurrent, per pin (iguT) TR Ingut Fise/Fail Tunvg
e of GO Currant, por pin (lgc) LR ft.t]  Voo=20V 1000 ns
Tamperswre Rengs (Tgta)  —85°Glo +150°C Vor=4.5Y 500 ns
* | piysipation Voo=6.0v 400 ns
S\Pespeicn o) 600 mw
“"""ww il
’m" X T {Soddering 10 seconds) PEIC
. "":.(,_...
C Electrical Characteristics mowsy
Ty =260 T4HC | S4HG
... Paramaler Condiliens Veo | A Ta~ —4010BE'C | Ty=-56ts 125°C | Laite
kL r - Typ Guaranieed Limits -
Minirm High Laval Input 20v 15 | 15 15 v
| valtage 4.5Y | 315 | 3.5 315 v
g 2 L8OV 42 | 4.2 | 4.2 L
maximiim Low Laval Input 2o 0s a5 05 '
Voltaga*® 4.8y 1.35 1.35 1.35 v
N 6.0v 18 14 1.8 v
Minirmam High Level Outpud | V=V or ¥y
< | voltage it £ 20 wa 20v | 20| 149 1.6 18 v
] 5N 457 |45 aq aa 44 ’
8 e0v| &0 | 58 58 5.9 v
g i Wi =¥y or Vi,
@b k] = B.0 ma, 45V 42 | 3908 3.64 a7 v
o kgl s 7.8 ma 60V | 57 | 5.48 534 5.2 v
| Maximum Low Leval Dutput | Wy =" ar '
| Voltago [hgur| =20 pa 2ov| o | o 0.1 0.1 "
105 asyl o | @ 0.1 0.1 "
i e o vl o | o 0.1 0 ¥
it Wi ¥iH o Wi
; [l =8.0 ma 48Y | 02 | 026 .39 0.4 v
158 lloyrl=7.8 ma B0v| oz | 026 0.33 0.4 v
- o {
i | Input Leakago Win= Vo 1o GHD | 6.0V | x0a 1.0 1.0 A
Current (T and DIF) | |
Maximum TRFSTATE Outpat | Vour = Voo of GHD | 8.0 | tos +5.10 +10 i
Leakagn Currant Enable & =)y !
: | i
| Maximum Cluigscent Supply | Vin=VecorGND | 60V | | 80 B0 180 uhh
Cumant lgyr =0 wA :

iy

£ PP B powser suppty 64 4 £ 10% the worat case oulpd votages (¥emn
Mapy. Warsl samo Wy wne vy ocour at Voo — 5.5V aned 4.5 g

i 1_"""‘*1“7' Rabrgs are [Foas vaiss trirycanl which damags ko B dmaco may peow,
i & Uniitns olhorwiss spaciliod all voitages ar relorercoed % grourd
48 & Powar Dinnipaiion tamparature daraling — plikie "N pichage =13 =7 om 657G 18 85°C; cerames "0 pachage — 17 mWOE rom 1000 g 12570,

Al Vgl i lor HG al 4.8V TR tha 4 5V vsllund 3Pl B unaed sehan dusigiing
femiy [Tha Wgy valum @155V is 30991 The woral ciso InRKRQA Eeant iy, . v

2er bor CMOS 8l s highor vanega 854 85 T 6.0% valuas should ba used
- I-_| Fuinily issied ar 20% of ¥eg Tha aboa Wy SDRRACAGGR [10%) af Wged mll ba sigslereedng oo latee than S0, CF8. 0 = Vi

f
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AC Electrical Characteristics vec~5v. Ty=28'C. 4 =timEna

[ ta
Symbol Parameter Conditions | Typ G“J::It *d | Units
tppL, tpy | Mmwimum Propagation Celay Cp = 45pF | 12 17 na
tpzh ey | Madimum Output Enable Time | AL = 1k0 24 a5 ns
Cy = 46 pF
ipHz. ez | Maximum Cubput Disabde Time | Ay = 1k 18 25 ns
Cy = 5pF

AC E_Iectrl::al Characteristics vee=20v o 8.0V, G~ 50 pF. t, =t =8 ns (unless otherwise specifiad)

Ty =25C TAHC SdHC
Symbal Parameter Gonditions | Vo A Ta=—4010 BE'C | Ta=—E6 10 125
Typ Guaranived Limits
T, Maximumn Propagation Dalay | G = S0pF | 20V | 31 0 113 125
to G = 150pF | 20% | 41 96 116 126
Oy —=50pF | 45v | 13 | 18 71 27
O = 150pF | 45V 17 a2 28 a3
G = 650 pF OV [ 11 18 19 23
C_=150pF | 6.0% | 14 | 18 23 28
tpzH, Maximum Outpul Enakda Ay = 1 kit |
ez Time CL=60pF | 20v | 71 [ 180 240 285
O, =150pF | 20v | 81 | 240 300 360
'DL = Bl pF 4.5Y i an 48 a7
Cyp = 150pF | 45Y | M 4a -] 12
Cy — B0 pF Bow | 21 az 41 1.
CL=150pF [ 8O0V | 23 | & &1 &1
bpiz, Maxirmurn Cutput Disabla A, = 1kl 2o | 39 | 135 165 203
tpiz Tume Gy = 50pF 15¥ | 20 27 34 41
GOV | 18 23 29 34
trum trme | Cultput Rise and Fall Time G, = %0 pF 20V | 20 | & 75 B0
4 5 B 12 15 18
OV | % 10 13 13
Cpp Powar Dissipalon = Wi 50
Capaciance (Mota §) G =Wy 5
CiN Maximum Input Capacitance 5 10 10 10
CimsouT Maximum InpulfCutput 18 20 20 20
Capacilanco, A or B

Hate & Lo datwermin Il re krad cyraemic e EORSUMPION, P =Cag Yiaed | +iop Yoo, W0d 1w na koed dynems: curront canmumpeen, iy = Cro o ! oo
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