

















































































































































































































































































































































































































Description

The 158 circuit is a 4-bit synchronous binary
counter. This circuit can be preloaded with data at
the data inputs when the load input is low. This dis-
ables the counter and enables the data inputs. Input
data will be transferred to the outputs the next time
the clock input has a low to high transition.

In order for the counter to count, the load, clear,
enable P, and enable T inputs must be high. A low
level to the clear input will clear the outputs to low
level regardless of the level to any other input.

When P enable is low, the clock input is disabled so
that the counter can not count when enable T is low.
Also, when P enable is low, the clock input and carry
output are disabled.

NOTES:
1. Symbol shown as it would appear on logic
drawings.

2. Type 158 manufactured by Fairchild
Semiconductors (P/N 9316).

3. Package pin configuration.*v“ls 9 -
TOP
VIEW
8 'enD

83313200 A

XY 1 I5
15 G3
: ICD A I2I
2 ICD | !
ICD ! 3
2 ico A—2
. 116 CNTI
158
1C
T
0 1IG3
L N

LOGIC SYMBOL

Element 158 Sheet 1 of 3



PIN .
| (CLEAR)  —J
9 (LOAD) E._;}
3 — I
4 — !
S(NPUTS o —
6 i —
2 (CLOCK) —HUruruuururun
7 (ENABLE P) __}
I0 (ENABLE T) __t :
14 : L i
13 Vo
2 OUTPUTS -'_J' : !
1 am :
15 (TC CARRY) _| 1 1 M :
o TIZII‘! 1415 0 j
mm =DON'T CARE  CLEAR COUNT
CONDITION PRESET COUNT
' ®

NOTES:

@ MODE SELECTION WITH POSITIVE-GOING CLOCK Is:

PIN 15 IS HIGH WHEN ALL OF THE FOLLOWING

PINS

US| 3] _wooe
| | COUNT UP
0 I | NO CHANGE
| 0 |PRESET
0 O |PRESET

ARE HIGH: 10, I, 12, I3, AND 4.

ILLUSTRATED ABOVE IS THE FOLLOWING:
I. CLEAR OUTPUTS TO ZERO

2. PRESET TO BINARY 12

3, COUNT TO I3, 14, I5, O, | AND 2

—>
INHIBIT

4. INHIBIT
PIN(S) FUNCTION
I MASTER RESET (ACTIVE LOW) INPUT (CLEAR)
2 CLOCK ACTIVE HIGH GOING EDGE INPUT
3,4,5,6 PARALLEL INPUTS
7 COUNT ENABLE PARALLEL INPUT
9 PARALLEL ENABLE (ACTIVE LOW) INPUT
10 COUNT ENABLE TRICKLE INPUT
11,12, 13,14 PARALLEL OUTPUTS
15 TERMINAL COUNT OUTPUT (CARRY)

TIMING SEQUENCE

Element 158 Sheet 2-3

83313200 A
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0 QA

LoAD o2 | — T oa
% CLOCK

DATA A 0> K cLeAR

CLEAR o |

— J  aB
i CLOCK

DATA B o2 K cLEAR
v

] J  ac
CLOCK

DATA C o K cLEAR

CLOCK oi« 1 P~

0 QB

COUNT

ENABLE o —
P —

DATA D t.‘,6

COUNT 4

CLOCK

K CLEAR

L

-0QD

15 _RIPPLE

ENABLE O
T

FUNCTION DIAGRAM

O CARRY
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Description

The 161 circuit is a monostable retriggerable multi-
vibrator that provides an output pulse whose duration
is a function of external timing components.

Input piﬁs 3 and 4 trigger on the positive goine edge
of the input pulse and pins 1 and 2 trigger on the
negative goine input pulse. The 161 circuit will re-
trigger while in the pulse timing state (pin 8 high)
and the end of the last pulse will be timed from the
last input. |

NOTES:

1.  Symbol shown as it would appear on logic

diagrams, except for timing network.

2.. Type 161 manufactured by Fairchild
Semiconductors (P/N 9601).

° +Vi
3. Package pin configuration. “1a 8
TOP
! 7GND
INPUT PINS ‘ OUTPUT PIN
OPERATION
| 2 3 4 8 6
H—L| H H H TRIGGER | JL | LT
H [H—L] H H TRIGGER | L | LI
L X |L—H| H TRIGGER | L | U
X L |[L—H| H TRIGGER | L | 1T
L X H |L—H| TRIGGER | JL | LT
X L H [L—H TRIGGER | M. | T
H H H H L H
X | x L X L H
X X X L L | H

X=DON'T CARE

TRUTH TABLE

TIMING
NETWORK
| fu_ T
LN l_l
1 |
2N 1 161
3 a
q N6

LOGIC SYMBOL

PIN

: _U /—7—-RETRIGGER
2 Uy
s

s ] I E—

8 o x| L

I I [

¥ pPULSE WIDTH DETERMINED BY

RC TIMING NETWORK

TIMING SEQUENCE

Cx Ry
Vee
1} 13
| 8
2 1
3 8
a b 6

OUTPUT PULSE WIDTH (t) IS DEFINED AS
o.7
Ry

Rx IS IN KQ, Cy IS IN pf, t IS IN NS

FOLLOWS:
t=0.32 Rx Cx [’1’

FUNCTION DIAGRAM

Element 161 Sheet 1 of 1
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Description

N
K ) The 162 circuit is a dual differential line receiver.

~ A minimum differential voltage of 25mv is required
to insure a high or low output level. Common mode
voltages of £3v or less will be rejected. The maxi-
mum allowable differential input voltage is 5 volts.

NOTES:

1. Symbol shown as it would appear on logic

diagrams.

2. Type 162 manufactured by Texas
Instruments (P/N SN 75107A).

3. Type 162C manufactured by Texas
Instruments (P/N SN 75108).

+Vee
4. Package pin configuration:  '¢ 8
TOP
—r
: eND
C
)
& ls2 & _le2
RCVR RCVR
162C 162C
2 ] -
—-—~] X/Y —]
LN 1,2~ 4 OR 2N |,2__4.
> s 5 e
1 12
12 9
-B—B:I I,2- )] 1,2~ —2
2 el Y
- 162C

83313200 A

TERMINATION

RESISTORS +5v
ON CARD BUT N
NOT SHOWN 3
ON LOGIC & [s2
DRAWINGS
W 62 (
SGSE | 1 ]
> :I X/Y
)
= 1 |,2L4_
561: 5
1 Gl
12
1 :] 20
8 lai
TWISTED PAIR

RECEIVER APPLICATION

£ fe2

] 2 [
_l_b] /Y
2 |’2‘L4
2_tal
12
ITHE I N
8 lai

ANALOG TO DIGITAL
CONVERTER APPLICATION

INEIS
2]

162 DUAL DIFFERENTIAL RECEIVER USED AS A
SCHMITT TRIGGER WITH EXTERNAL FEEDBACK
NETWORKS AND FIXED BIAS ENABLING Gl AND
G2 STROBE INPUTS.

LOGIC SYMBOL
Element 162 Sheet 1 of 2



PIN 4 IS LOW ONLY IF GI AND G2 ARE
HIGH AND PIN | IS MORE NEGATIVE
THAN PIN 2. G2 IS COMMON TO BOTH
CONVERTERS.

162 DIGITAL TO ANALOG
CONVERTER APPLICATION

162 TWISTED PAIR
RECEIVER APPLICATION

TIMING SEQUENCE

162 SCHMITT TRIGGER

DIFFERENTIAL STROBES
uTeP
INPUTS Gl G2 0 ut | —+ D
Vip225MV  |L ORHLOR H H
LORH| L H p—1- |
-25MV<V;p<25MV| L [LORH H :
5 a pP>—a4a
H H | INDETERMINATE
LORH L H 6
Vip $-25MV L [LOrRH H 12—+
H H L
THE DIFFERENTIAL INPUT VOLTAGE POLARITES —_- a DN g
SHOWN MEASURED AT PIN A WITH RESPECT TO
PIN B. A MINUS POLARITY INDICATES THAT 8
PIN A IS MORE NEGATIVE THAN PIN B.

TRUTH TABLE
(RCVR APPLICATION)

FUNCTION DIAGRAM

Element 162 Sheet 2 of 2
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Description

The 164 circuit is a dual JK edge-triggered flip-flop.
The 164 dual JK flip-flop triggers on the negative
going edge of the clock. Each flip-flop is provided
with a direct SET input. These direct inputs pro-
vide a means of presetting the flip-flop to initial

conditions or other asychronous operations.

Data may be applied to or changed at the clocked
inputs at any time during the clock cycle, except
during the time interval between the set-up and hold-
times. The inputs are inhibited when the clock is
low and enabled when the clock rises. The JK inputs
continuously respond to input information when the
clock is high. 'The data state at the inputs through-
out the interval between set-up and hold time is
stored in the flip-flop when the clock pulse goes low.
Each flip-flop may be set at any time without regard
to the clock state by applying a low level to the SET

input.

NOTES:

1. Symbol shown as it would appear on logic
diagrams.

2. Symbol repeated for each flip-flop.

3. Type 164H manufactured by Motorola
Semiconductor Products, Inc., (P/N
3062).

4. Type 164S manufactured by Texas
Instruments (P/N 74S5113).

5. Propagation delay time:

Type | Delay (NSec)

164H 12
164S 7
+Vee
6. Package pin configuration. ¢ 8
TOP
] 7

83313200 A

(10) 205

in32—Jes ' —=(9)
|3-'._B.
R0 N6
(12) —— 6K

LOGIC SYMBOL

OUTPUT | OUTPUT
INPUT | BEFORE 6| AFTER 6
J | K | SET [CLEAR| SET [CLEAR
olo| o] 1 0 |
olo]| 1| o | 0
ol 1| o | i 0 |
o[+ [ 1 { o o |
1 o] o] 1 i 0
i ol 1o | 0
[ [ o] | l 0
" 1| 1] o] o I
TRUTH TABLE
PIN
3(12) [
400
1(13) L |

2(12) | |
5(9) | | |
6(8) | I |

TIMING SEQUENCE

Element 164 Sheet 1 of 2



- By -
] SET 4
1 P—e——o00
>
J 3 Q 5
" m ___>_'— cLock
[— / K 2 oF—6
CLOCKoO—+¢ X
a CLOCK 13—
Ko- S ] K 12 a—2s (
1 oQ
—] SET lo———]

(REPEATED FOR EACH FLIP-FLOP)

FUNCTION DIAGRAM

Element 164 Sheet 2 of 2 C
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Description

The 166 circuit is an 8-bit multiplexer that can
sclect one bit of data from up to eight sources. It
has complementary outputs, an active low enable,
and internal select decoding. With the enable in-
active (high) the multiplexer output pin 14 is low and
the complementary multiplexer output pin 15 is high
regardless of all input conditions. Data is routed
from a particular multiplexer input to the outputs
according to the three input binary code applied to

the select inputs.

NOTES:

1. Symbol shown as it would appear on logic

diagrams.

. 2. Type 166 manufactured by Fairchild
Semiconductors (P/N 9312),

3. Package pin configuration. top viEw

' |6+5V

GND 8 9

INPUT SELECT
BINARY VALUE

13 ¥
comMon )71 XYoo
SELECT (<=2 22
INPUTS 0|, 67
MUX
166
10 ,
INHIBIT WHEN HI —— 1
1o
<! s
= I -
4
DATA - 3 14
INPUTS \ 2|4 T
& g
7 s |__DATA INPUT
DECIMAL VALUE
_9__.‘7/

LOGIC SYMBOL

COMMON SELECT PIN

INPUT PIN GATED TO
OUTPUT PIN I5%

13 12 I (PIN 10 LOW)
0 ) 0 I
0 0 I 2
0 I 0 3
0 ! I 4
I 0 0 5
| 0 | 6
| I 0 7
] I i 9

INPUTS).

* | QUTPUT IS HIGH IF DATA INPUT IS LOW.
2. OUTPUT IS LOW IF DATA INPUT IS LOW.
3. PIN 14 OUTPUT IS REVERSE OF PIN I5.

4.IF PIN 10 IS HIGH, PIN I5 IS LOW AND 14
IS HIGH (REGARDLESS OF SELECT/DATA

TRUTH TABLE

83313200 A

Element 166 Sheet 1 of 2



E—T )

(1)o-
a
(2)o
8
(3)o-
a
(4)o a
1
-
(5)0 a _J
(6) 0—
a
i
(7)o~
a
[ ==
(8)o
a
—
(3)o 1 P>
(12)o 1 B~
{n)o 1 >
(10) o——

FUNCTION DIAGRAM

1 —o(14)

N

Element 166 Sheet 2 of 2 &_
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Description

C\ The 172H circuit is a Quad 2-input NOR gate. -
J

NOTES:

1. Symbol shown as it would appear on logic

diagrams.
2. Symbol repeated for each gate. A-NTg — 1
3. Type 172H manufactured by Motorola — ¢ OR , N
Semiconductor Products, Inc. , (P/N 3002). DN 72H | — 172n
4. Propagation delay time is 6 nsec per gate.
5. Package pin configuration.” V4 8 LOGIC SYMBOL
TOP
VIEW
! 6nD

C —
SECT 3
A
2__
4
SECT N 6
B
A B]C 5
0 of!
o 16 .
SECT I\
I_1]o A 8
10 —
TRUTH TABLE 12
SEDCT L“
13
FUNCTION DIAGRAM
Q Element 172 Sheet 1 of 1
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Description

The 173H circuit is an Quad 2-input NAND gate with
an open collector output.

NOTES:

1. Symbol shown as it would appear on logic

diagrams.
2. Symbol repeated for each gate.

3. Type 173H manufactured by Motorola
Semiconductor Products,Inc., (P/N 3004).

4. The output of each gate is an open collector.

5. Propagation delay time is 6 nsec per gate.
+Vee

6. Package pin configuration: 14 8
TOP
! TeND

o——=|o|

——0O0| >
-0O—0O|w

TRUTH TABLE

B —| I73H ' —IN 734
LOGIC SYMBOL
|__
SECT
A 3
2_.__.
4
SECT
2 —86
5
9
SECT
2 ——3s
10 —
12
SECT |,
D
13

PIN ASSIGNMENTS

Element 173 Sheet 1 of 1
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Description

The 175H circuit is a dual flip-flop which triggers
on the positive edge of the clock input pulse and per-
forms the type D flip-flop logic function. This
device consists of two completely independent Type
D flip-flops, both having direct SET and RESET
inputs for asychronous operations such as parallel
data entry in shift register application.

Information at input CD is transferred to output Q
(pin 5/9) on the positive-going edge of the clock
pulse. Clock pulse triggering occurs at a voltage
level of the pulse and is not directly related to the
transition time of the positive-going pulse. When
the clock is at either the high or low level, the CD-

input signal has no effect.

The flip-flop can also be set or cleared directly at
any time regardless of the state of the clock by
applying a low input to the SET or RESET inputs.

NOTES:

1. Symbol shown as it would appear on logic
diagrams.

2. Symbol repeated for each flip-flop.

3. Type 175H manufactured by Motorola
Semiconductor Products, Inc. . (P/N 3060).

+vee
4. Package pin configuration: '§
E i TOP
VIEW
. ' ! 7
GND
4 5
(10)—Ns o —(9
(12)-2—{co
(11)3——>c
(13) LB.R ﬁi (8)

LOGIC SYMBOL

83313200 A

PIN
4 (10) U

2 (12) o 1 '

300 LU

I (13) : . |
s 1

s () [ L]

TIMING SEQUENCE

S (SET) )
R (RESETIO- B [_A ! oQ
[ ) 1 ]
C (CLOCKb— 1 =
1 o

CD (DATA) O———|

FUNCTION DIAGRAM
(EACH FLIP-FLOP)

Element 175 Sheet 1 of 1



Description

The 176 circuit is a dual differential line driver.
This circuit accepts a DTL or TTL logic signal and
transmits it over a differential line pair., On state
output current is typically 12 ma. Off state output
current is 100 ma max. The output common mode
voltage range is -3v to +10v' with respect to the

circuit ground.

NOTES:

1. Symbol shown as it would appear on logic
diagrams.

2. Type 176 manufactured by Texas
Instruments (P/N SN 75110).

3. Package pin configuration: yop view

| 14*5\’
n-sv
GND 7 8
= 13
: Y X/Y
2 >
3]
8
10
N 8 )
8 X/Y
6 9
4
a
FUNCTION DIAGRAM
L0GIC INHIBIT "
INPUTS INPUTS OUTPUTS Quteut
5 2,6 3,4 10 9, 12 8,13
IORO | IOR O 0 [I1ORO | |
IORO [IORO [IORO 0 I | |INHIBITED
0 [I0RO | | 0 [ ACTIVE
I OR O 0 [ ! 0 [ DATA
! ! ! ! I 0 | sTATE

¥ LOW OUTPUT REPRESENTS THE CURRENT ON STATE.
HIGH OUTPUT REPRESENTS THE CURRENT OFF STATE.

TRUTH TABLE

10 G2
DRVR
176
| —— X/Y
a
2 ——i
3—61 1,2
5 — X/Y
&
6—1 |
4 Gl 1,2
OR
G2
DRVR
176
— X/Y
1
Reama—
—G6l 1,2
— X/Y
____1
—Jde1 1,2

LOGIC SYMBOL

—FAr—13

S 12

s__IN
oM
AL P
12 | -

Bl -ooN'T CARE CONDITION
TIMING SEQUENCE

Element 176 Sheet 1 of 1
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Description

Circuit
the count operation, transfer of information to the
outputs occurs on the negative-going edge of the -
clock pulse. The direct clear (pin 13) when taken
low, sets all outputs low regardless of the states of
the clocks (pins 8 and 6). The 182 counter is fully
programmable; that is, the outputs may be preset
to any state by placing a low (''0"") on the count/load
input (pin 1) and entering the desired data at the
inputs. The outputs will change to agree with the
data inputs independent of the state of the clock

inputs.

NOTES:

1. Symbol shown as it would appear on logic

diagrams.

2, Type 182 manufactured by Texas Instruments

(P/N SN 74197) or Signetics Corporation

(P/N 8291).
Veeiq 8

TOP
VIEW

! T6ND

3. Package pin configuration

OUTPUT
COUNT
Qp|Qc|Qp|Qa
0 o|(o0j|o0]o
| 0|0 |0}
2 ojofti1]o
3 oot}
4 oj1]0|0
5 o|1]|0]1I
6 o(rj{1|oy.
7 oflI |t}
8 1{0|0]0
9 1{o]0]!
10 110{1 |0
1] IH{olr]t
12 I1{1]0]0
13 I{1|oj!
14 rrrprio
15 HENAEN

TRUTH TABLE
(WITH PINS 5 AND 6 WIRED TOGETHER)

83313200 A

type 182 is a 4 bit binary counter. During ~

" n 12
3 co 2
10 o5 9
BCNTRI—
182
! €
13 Ja
lslb +1
c
8 o
R
LOGIC SYMBOL
PIN
Ir ' 2L GaTe D NPUTS
l:im_nmﬂmﬂt I;Lnrrcn\:SET REéJTO ZERO
N T T o T e T O S
9 M1 s g LT
I S WU [ B S
12 — s 1
COUNTER 3
APPLICATION lzl . I~
2 —
REGISTER
APPLICATION

TIMING SEQUENCE

Element 182 Sheet 1 of 2



4
DATA A o—
— 8 b—
COUNT/LOAD | ‘ l
PRESET 5
13 1 W %
CLEAR ] CLEAR
CLOCK | o8 i
DATA B o2
= () S
PRESET) o
. 0 Q
CLOCK 2 o2 dT 8 B
CLEAR
DATA C oo
— & F l
PRESET]
—dT QC °Qc
CLEAR
DATA D ol
+— a —l
PRESET| |,
Qof——0Qp

T

CLEAR

'FUNCTION DIAGRAM

Element 182 Sheet 2 of 2
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Description

Circuit type 191 is a BCD-to-decimal (1 of 10) de-
coder. Four active high BCD inputs provide one of
ten mutually exclusive active low outputs. When a
binary code greater than 9 is applied, all outputs

are high. This facilitates BCD to decimal conver-

sions and eight channel demultiplexing and decoding.

The 191 circuit can serve as a one of eight decoder
with the D input acting as the active low enable.
Eight channel demultiplexing results when data is
applied to the D input and the desired output is
addressed by inputs A, B, and C.

NOTES:

1. Symbol shown as it would appear on logic

diagrams.

2. Type 191 manufactured by Fairchild
Semiconductors (P/N 9301).

of>—7

X=>Y K. ¢

DCOR N o

o—1lg 19 e~ _4

| —4 5P>—3

14—2 4t9

15— 3 10

mﬂw - epP>—1

VALUE ) N

N

DECIMAL — "
VALUE

Lo ("0")ouTPUT PIN

(OTHER OUTPUTS="I

3. Pin Function
1,2,14,15 Address inputs
3-7,9-13 Outputs (active low)
+vee
4. Package pin configuration: 1 P
TOP
1 8
GND
INPUT PIN

2 ! 14 15
0 o} 0 0
0 0 o] !
0 0 | (o]
0 0] | |
0 | (o] 0
0 | (o] |
o] | | (o}
0 | | |
! (o (o] o
| 0 0 |
| 0 | 0
] 0 | |
| | o (¢}
| | 0 |
| ! | (o]
[ ! l |

13
2
H
10

XKKXKXKXK~NOORH WO

% =ALL OUTPUT PINS HIGH
TRUTH TABLE

83313200 A

LOGIC SYMBOL

Element 191 Sheet 1 of 2



FUNCTION DIAGRAM

Element 191 Sheet 2 of 2

83313200

A

N
‘ - : | OUTPUT
INPUT PIN
PIN ] X (BINARY)
_ L y g S—00UTPUT O 13
I5 INPUT Ao 1 —5 ,
A N
A ] F—00UTPUT | 12
1 P> 8 '
X
g PS—00UTPUT 2 1
p—D '
A
Y 5 2 FS—00UTPUT 3 10
14 INPUT Bo 1 Py -l
X
B ] FS——0O0UTPUT 4 9
z .
L T 0 F~—00UTPUT 5 3
I INPUT CoO 1 * {3
c X
S H FS—0O0UTPUT 6 4 -
D (
X :
L ) 2 S—00UTPUT 7 5 ‘
2 INPUT D O 1 B
D ' E S 00UTPUT 8 6
1P D
A
g ~—oouTPUT 9 7
—1D

C



Description

\/_\‘) The 193 circuit is a retriggerable monostable multi-
~ vibrator. Triggering the input before the output
pulse is terminated extends the output pulse dura- Nenggx
tion. The overriding clear input (pin 3/11) permits 14 1‘|5
any output pulse to be terminated at a predetermined - | —IN 3
time independently of the timing network. 2 | al=> 11
3R D S
Successive triggering inputs having a period shorter
than the delay time produce a constant high output. 9 al> 5
NOTES: n—NR 12
1, Symbol shown as it would appear on logic \LG ﬁ
- . TIMING,
diagrams. NETWORK
2. Type 193 manufactured by Texas
Instruments (P/N 74123). LOGIC SYMBOL
. +Vee
3. Package pin configuration: '§ 2
VIEW
' 8
GND
i
/
PIN RETRIGGERS
1 (9) | | | [ L_—
: N1 e
2 (10) ] | | | | i 8
(n . ; 2 ——] Q——13
3 (1 ' i [ |
Py Se- @xus o— 4
13 (5) | I E———_@“;]—- l l 3 CLEAR
4 (12) L] | T 9—IN 4
¥ PULSE DURATION IS A FUNCTION OF THE RC 10 _( 8 qQ—-s
TIMING NETWORK.
(D OUTPUT HELD HIGH DURING RETRIGGER PULSE. o 12
@ OUTPUT TIMES OUT FROM EDGE OF LAST I CLEAR
TRIGGER PULSE.
TIMING SEQUENCE FUNCTION DIAGRAM
@
Element 193 Sheet 1 of 1
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Description

The 195 circuit is a dual monostable retriggerable
multivibrator that provides an output pulse whose

duration is a function of external timing components.

Input pins 4 and 12 trigger onithe' positive going edge
of the input pulse and pins 5 and 11 trigger on the
negative going input pulse. The 195 circuit will re-
trigger while in the pulse timing state (pin 8 high)
and the end of the last pulse will be timed from the
last input. A low level to the reset input (pin 3/13)
resets pin 6/10 to low level and inhibits data inputs.

NOTES:

1, Symbol shown as it would appear on logic
diagréms, except for timing network.

2. Type 195 manufactured by Fairchild
Semiconductors (P/N 9602).

v
3. Package pin configuration.+ “16 9

TOP
VIEW

| 8
GND

4. H = high level (steady state), L = low level
(steady state), # = transition from low to
high level, ¥ = transition from high to low
level,d L = one high-level pulse, 1 = one
low level pulse, X = irrelevant (any input,

including transitions).

5. Output pulse width ( t ) is defined as follows:

t=0.32 R, C, [1+%;7]
X

Ry is in KQ, Cy isin pf, tis inns

INPUTS OUTPUTS
A B Q Q
H X L H
X L L H
L L I R W
v H|JTL U

TRUTH TABLE
(SEE NOTE 4)

TIMING
NETWORK

T T2

1= 10
? 195 N 7

A

p
s

1> 11
- 195

R
\LIS \Lm
. TIMING
NETWORK

o

7|

LOGIC SYMBOL

7
5N
3 R 5‘§_7
12
1 o2
TN .
13 R ab 9
FUNCTION DIAGRAM
PIN
° 11—l !_f RETRIG%E]R
4 | 1 | l | M
I I
3 ] o
> ¥uS o | >i%us e

LA I I

% PULSE DURATION IS A FUNCTION OF THE

RC TIMING NETWORK.

TIMING SEQUENCE
Element 195

Sheet 1 of 1

83313200 A



Description

The 200 circuit is a hex inverter buffer/driver with
an open collector output.

NOTES:

1. Symbol shown as it would appear on logic
diagrams (symbol sections may appear

separately).

2. Type 200 manufactured by Texas
Instruments (P /N 7406).

3. Propagation delay time 10-15 nsec typical.

+Vee

4. Package pin configuration. 14 8
ToP
VIEW
: 7GND

83313200 A

X/Y
200

N2 LN T S -
200
M 3 N L4
NG 5 N |_s
OR
K8 9 N |8
N0 N Lo
N 12 13 N e

LOGIC SYMBOL

Element 200 Sheet 1 of 1
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202s

Information not available at time of printing.
It will be supplied at a later revision.
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307

Information not available at time of printing.
It will be supplied at a later revision.



Description

The 3218 is a dual differential comparator. Output,
pin 10, is high when either pin 2 is at a lower po-
tential than pin 3 and pin 13 is high, or pin 6 is at a
lower potential than pin 5 and pin 9 is high. A low
level to pin 9 or 13 will inhibit operation of that
section which it controls.

NOTES:
1. Symbol shown as it would appear on logic
diagrams. :
2. Type 321S manufactured by Transitron
Electronics (P/N TSC 5711).

; 3 i GND  +Vcc
3. Package pin ronfiguration. Ne N Y

N
Mi3121109 8

12348567
NC 4 NC
-Vee

2,6

é

3,5

13,9 |
o [ M

FUNCTION SEQUENCE

2 /
/Y
3 321s
13
6_B|_ . 10
2 N
_5__] /Y
9 Ny

LOGIC SYMBOL

Element 321S Sheet 1 of 1

83313200

A
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Information not available at time of printing.
It will be supplied at a later revision.



Description

The 502 circuit is a 8-bit parity generator/checker
with complementry outputs and control inputs to
facilitate operation in either odd-or even-parity
applications.

NOTES:

1. Symbol shown as it would appear on logic
diagrams.

2. Type 502 manufactured by Texas
Instruments (P/N SN74180).

.tV
3. Package pin configuration. o
TOP
VIEW

|
7GND

INPUTS OUTPUTS

S OF 4's AT PINS| PIN| PIN| PIN| PIN
l,2, 8 THRU 13 3 4 5 6
EVEN | 0 | 0

oDD | o] 0 |

EVEN 0 | 0 I

oDD o | | (o]

X | | 0 0

X 0 0 | |

X=IRRELEVANT

TRUTH TABLE

(80—
90

oo— _f_

= 5'0'@

(Y]

|

P

I O—rr
DATA : L

INPUTS ]

120—

130——

[
20—

o P

-

ODD INPUT = 40—

8
9 000
10| 502
n_|
6 12| 5
N5 OR 13 .6
|
2
3
im]
LOGIC SYMBOL
a
a 5 EVEN
_l__m OUTPUT
8
8
—l_b a GODD
OUTPUT

EVEN INPUT 30O

FUNCTION DIAGRAM
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Description

The 519 circuit is a register made up of hex D-type

flip-flops with clear input.

NOTES:

1.

Symbol shown as it would appear on logic
diagrams.

Type 519 manufactured by Texas
Instruments (P/N SN 74174).,

I
1R

'] RGTR [‘
.3._‘(:'0 ‘
4 _Tco
& _Ieo
L rory
B_rfeo
18 Ieo

Ia Iﬁ |5 |~: Im |r°

LOGIC SyYmBOL

Package pin configuration.w"ls ' -9
VIEW
8 IGND
CLEAR 1]

cLock sl M

DATA 3,4, 6
INPUT  11,13,14
DATA 2,57
OUTPUT 10,12,15

[l = DON'T CARE

FUNCTION SEQUENCE

83313200 A
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DATA
" OUTPUTS

o> : D al-207
~ K
CLEAR
ot D a2
=~ CK
CLEAR
DATA } 6 7
INPUTS Y © 0 Q—o
= CK
CLEAR
I = i
> CK
CLEAR
o3 5 L2
=~ CK
CLEAR
o4 ) a5
9 Mk
cLock o>—{1} =~ CK
CLEAR
CLEAR .—-}

FUNCTION DIAGRAM
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SECTION 6

DISCRETE COMPONENT CIRCUITS
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C‘\ GATED AMPLIFIER - FAE

The FAE circuit consists of two matched
transistors acting as low level analog gates.
Inputs A and B receive the output of differ-
ential windings of a read head. Output
points D and E drive the input of a low level
amplifier such as an FAF. The outputs are

A'-ﬁ6<3] > rP=%—0o

gated by input C. When point C is at -9
volts, QN and QP turn on enabling data to
flow from points A and B to C and D respec-
tively. At +20 volts on point C, QN and QP
turn off, inhibiting the output.

B—X—"gae [ ¥ E

(

QN

IYe : zs;;\\

A

QP
8 O 652227-—435
LRI L pr2
S0k 310
c O
NOTE:
VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY. . TJ10
@,
83313200 A 6-1
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AMPLIFIER - FAF

The FAF circuit is a low level amplifier
that amplifies analog read signals. Points
A and B are typically connected to Gated
Amplifiers which provide b1a51ng for the
common ‘base input stage.

The amplifier consists of two stages, com-~
mon base first stage (QN matched pair) and

common emitter second stage (QR matched
pair) with emitter follower outputs (QS and
QT) for low output impedance.
the first stage is dependent upon the signal
source resistance and is approximately 9°
with 9750 type heads as a signal source. The

The gain of

gain of the second stage is approximately 20,
therefore, the overall amplifier gain is
approximately 180.

DC feedback is provided by NR9, NR10,PR2 and
QR1 to the base circuitry of the QN matched
pair. This feedback helps to stabilize the
DC operating points in the circuit. Capaci-
tor NC1l provides a lower impedance path be-
tween bases of the input transistors which
presents a low amplifier input impedance for

AC signals over the passband of the amplifier.

—F
B8 5 MV
R 2
A—x_o] ” [—X_C c/\/\/\ 90MV
: - ¥
B —X—{” FAF-[O%—0D —x
o \\_////—\\\\~////F‘\\\\_// 9OMV
— ¥
+9V NR9 +9V
PRI 14.7K SRI
100 100
SIRII QN/2 QP Qs
. TP SR3
22
a——_¢C
+Tt" +9V
_L NCI  NR4 g NR6Z NRBS _PR2$ RRI & RR2$ SR2 3
7~ 0.033 IK 2 8453 8203 2.15KS 6813 IK$ 1.8K 3
pF
NC2 0Roc|| F_l_
3.3PF - Olu -
NR3
383 $ NR53 NRTSnvRI QRIS Ians;t S TRIS
1K 9 8457 2.15K % = |KS * 1.8K 3
= 4.V = 1
T Py
- AAA OD
NR2
511 ooﬁ,? or?
B TP
QN/2
QR2 TR2
100 100
NRIO +9V
+ 9V 14.7K
NOTE:

VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY.

TN
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CONTROLLED VOLTAGE SOURCE - FAG

The FAG circuit is a controlled voltage
source providing a controlled voltage to
Write Driver - JAG. .

The circuit consists of an operational am-
plifier and a two transistor buffer extends
the output current capability. The tran-

I -

REGULATED
VOLTAGE (11.8 % .2V)

+v
L

3

XRI 6
2

38.3K
43.]301

>

sistor buffer is included in the negative
feedback circuit to reduce the output volt-
age change due to temperature variation.

The output at B (Vg) is related to the two
inputs Vg and A(V,) by the following ex-

pression: _ XR2\ _ XR2
Vg = Vg T # XR1 XRL 'a

NOTE:

83313200 A

VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY.

1+
l
o
o
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VOLTAGE SWITCH - FBH

The FBH is a voltage switch which transfers A, transistor QP turns on and output C goes
a voltage at input B to output C when QP is to +12 volts. When input B is open (as when
turned on by the proper voltage condition at connected to an open collector IC that is
input A. )

turned off) QP will turn off and output C
will be disconnected from input B and return
In a typical circuit the voltage at input B . to any quiescent potential in the circuit it
is +12 volts. With 0 volts applied to input is connected to.

- +i12v
I

ov
+i2v
A—— b B |
FBH | ov
c c __l—-_—].—_ +12V
B ov

Oc¢
QP
NRI
AQD —AAA~
1.2K L
< NR2
{ 820
s O ¢ > + Vg
NOTE" .
VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY, TINe

6-4 83313200 A
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LOW PASS FILTER AND AMPLIFIER - GJK

The GJK circuit consists of a bidirectional
current pump, a filter, and a level shifter.
The circuit converts TTL input signals from
a comparator circuit and integrates these
signals to produce a dc voltage level at
output B. Because of the phase locked
oscillator closed loop, the current pump
drives the dc level at point D to reach a
steady state when the signal at input A is a
square waveform. Frequency synchronism has
been achieved at this point. A change in
data frequency (duty cycle) causes a change
in average ac voltage across NRF.

NRC, NVRA, and NRE form a reference voltage
divider for the current pump. NRD and QP is
the negative-going current sink. This sinks
a current of approximately 2 ma continually.
NCRA, NRA, NRB, and QN form a switchable

current source of approximately 15 ma. When
a square wave TTL logic level is applied to

TP

4
A GJK 7 B

NRH
TP 280
VWV

:: NRA :: NRB :: NRC

< SEL 562 178

input A, NCA alternately is charged and dis-
charged by 5 ma. The charge/discharge times
under normal operating conditions are long
compared to the input pulse times, there-
fore, the voltage across NCA has very little
ac component in it.

Resistor NRF generates an ac component to
ride on the dc voltage existing across NCA.
This ac component is controlled by the value
of NRF and the currents from the bidirec-
tional pump. The net result at the base of
QR is a dc voltage which corresponds to a
particular input data frequency with a
square waveform.superimposed on it for phase
synchronism purposes.

QR, NCRB, NCRC, and NRG form a buffer and
level shifting circuit. They shift the
waveform at the base of QR negatively to a
level appropriate for voltage control oscil-
lator frequency.

I 78 O I O
4

POINT D

NCA

NOTE: VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY. 74170
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DIGITAL TO ANALOG CONVERTER - GKF

The GKF circuit converts three digital input
signals to an analog output whose level de-
pends upon the logical combination at the
inputs.

The element 200 is an open collector IC.
When pin 9 of element 200 is +3 volts or a
"1", its output (pin 8) is 0 volts. When
pin 9 is 0 volts or a "0", its output (pin
8) is open and the resistor divider (XR4,

XR10, XR1l3, etc.) to V_ determine the volt-
age at an identical mahner but have less
influence on the voltage at point D because
of their entry connection in the resistor
network.

When V
responﬁi

is +12 volts the output at D cor-
ng with the various combinations of

logic input is as shown in the waveform
diagram.

+3v
S L,
+3v
I N
ov
+3V
c I
ov
+9.8V
+8.5V
A—( =x/p> +7.1V
8 —QO GKF —¥— D +5.8V
¢ g +4.5vV
+ 3.0V
+1.8V
D
+ .5V
+ VR
N
+5v 1 XR4 XRS5 XRI10
1K I I
XRI : AAA- AN ANA- Obo
2.2X o . CRI
¢ 200 p— $ XRI3
3K
+5v EIE4
XR6 XRT XRII
XR2 1K IK IK
2.2K 3 e AN AN
. J 10 ’“;:f
200 S XRI4
EIE4 1 K
+av XR8 XR9 XRI2
1K 1K K
XR3
2.2K 1
13 12 XCR3
A 3 XRIS
200 $ 1.96K
EIE4
NOTE:
TJd14

VOLTAGE AND COMPONENENT VALUES ARE FOR REFERENCE ONLY.
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. plies an amplified read head signal.

DIFFERENTIATOR/AMPLIFIER - HAQ

The HAQ circuit consists of a passive RC
network (used as a differentiator and a dif-
ferential amplifier) to boost the attenuated
signal level.

The HAQ, inputs A and B, are connected to
outputs D and E of circuit HAP, which sup-
NC1,
NR1, and NR2 make up the differentiator
which has a break frequency at 15 MHz.

The two stage differential amplifier con-
sists of first stage QN and QP with current

sink QQ

and QS.
emitter
capable

100 ohm

current

direct coupled to second stage QR

QT, QU and QV, QW form darlington
followers for low output impedance
of driving coax lines terminated by

resistors.

sources.

QX and QY are constant

NR11l and NR12 provide AC/DC feedback from
the output to input emitters of the first
Closed loop voltage gain is pro-
portional to the ratio, NR11l to NR4 (and

stage.

NR12 to

NR7) .

off at the upper cutoff frequency.

1.6 MHZ
N oy 0 F
A y — ; 100 MV
PN PN
]
AN ANCE
B : - h\\;// L j00MV
' ] (] N
A - X
NN TR
S50MV
" 1
¢ ; N i AN
L} 1 1
AxQqop ¢ RS G R .
HAQ o N /N 4
B %] %0 N N
+i0v
A
Nc;,.f__ SNRS SNRIS S NR21 $NR23
o.o01 T T Ik 3 1.78K 3 100 $ 100
= aw c
NCI —0
100 PF SNRIE  SNRIB av
1 $w 310
AC}—% 1
3 NR3 S NRS $NRIO :)
2 178K {1.78K ’z.nxJ .
NRI‘:
218 2 %
QR CH
AY|
anN Né& QP T 1
/P)
220PF
BO_-)}_- }l
" NC2 Qu
100 PF g NR2 NRE6S SNRI7 SNRIB
f2.15K 215K T 178K §1.78K L D
NR I
2.15K O
NR4 | NR7L  NR13S NRiZe [ nes]  wmeel NR24}
s1.13 S11$  2.37K3 ' 0.0l 2.2k 3 2.2x3
| = 1
QQ NR20 $ =
1.33K NR26 4
NRB L 4.7K3
« 20K 1ov -1ov ax av
-lov NCRI
NRI4
2.61K NR25S NR27$ NR28
470 f4.7k{ 470
v
-20v
NOTE:
VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY. 74204
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RECTIFIER - HBA

The HBA circuit performs full wave rectifi-

alternating positive halves to appear at
cation on a differential input signal.

point C (waveform C).

The rectifier consists of QN and QP (matched
transistors in an IC array) which are base
biased at ground potential by NR1 and NR2.
With no. signal input, point C rests at -.7
volts. NR6, NR8, NR9, and QS form a current
sink network which provides the collector-
emitter current for QN and QP.

Network NR5, NR7, NR10, and QR set up a DC
reference voltage at point D which matches
the "no signal" DC voltage at point C (QN,
QP, and QR are an IC transistor array).

TCR1, TVR1l, TCR2, and TVR2 form a voltage
clipping network to prevent overvoltage

- damage to reverse biased base-emitter junc-
When a differential input signal (amplified tions of QN and QP.
read head output) is present at A and B,the

rectification action of QN and QP cause the

HBA

A-%F——]|D>| —X—¢C

e

B —%—C —+—D
c : V v y 1/2v
[ [ ) T —_— =7V
[ -7V
g e
AQ ' NR6 QS
I.2K
/!/rvm L
3.6V S NRI
$ 464 NR7
TeR2 464 <NRs NR9
QR > 2.2K 1.2K
NR3
560
s NRS
= 560
TVR2 +12V€— —— AN —lav
3.6V
D
$NR2 NR4 —0
A TCRI {464 560 NRIO
P 6.8K
8 O- - 20V
NOTE:
VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY.
701044
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RECTIFIER - HBB

The HBB circuit performs full wave rectifi-
cation on a differential input signal.

The rectifier consists of QN and QP (matched
transistors in an IC array) which are base
biased at -5 volts by NRl1 and NR2. With no
signal input, point D rests at -5.7 volts.
NR9, NR10, NR1ll, and QS form a current sink
network which provides the collector-emitter
current for QN and QP.

When a differential input signal (amplified
read head output) is present at A and B, the
rectification action of QN and QP cause the

alternating positive halves to appear at
point D (waveform D).

Network NR4, NR5, NR6, NR7, and QR set up a
DC reference voltage at point C which pro-
portionally tracks the "no signal" DC voltage
at point D (QN, QP and QR are an IC transis-
tor array).

TCR1l, TVRl, TCR2, and TVR2 form a voltage
clipping network to prevent overvoltage
damage to reverse biased base-emitter junc-
tions of QN and QP.

A o | F+—c 8
]HBB
B —X— D c
D
NCI
1200PF QOc
|
A I
> -20V
TVRI S
TCR2 v s
-5Ve—eg -5V
TVR2 3
4.1V A cri :
NC2
1200 PF Obo
B }— Qs
NRIO
1.5K
——> -20V
NRII
2.7K
NOTE:
VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY.
7J103A
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DIFFERENTIAL AMPLIFIER - HCA

The HCA circuit is a differential amplifier
which is used as a control element in an
AGC amplifier feedback loop.

Input B is connected to a fixed reference
voltage and input A is connected to an inte-
grated DC voltage which is proportional to
the output amplitude of an AGC amplifier.
When the voltage on input A is greater than
that at input B, the current from emitter
resistor NR2 goes through QN to ground. When

the voltage on input A is less than at B,
the current from NR2 goes through QP to out-
put C. When input A equals input B, the
current from NR2 is split between QN and QP.
The voltage at point C is established by the
current through QP times resistor NR3. Point
C is the control voltage input for input E
on the HCU (AGC amplifier) circuit. NCl is
used as an integrator and helps stabilize
the response time.

-5.8V
A - 6.0V
' i -6.2V
! |
]
B | : - 6.0V
| |
|
|
A% P ' \
p ! !
:I HCA ¢ 1 |
B —F— 1
]

NRI aN

8 O

-10v :
<

NOTE:

VOLTAGE AND COMPONENT VALUES ARE FOR

REFERENCE ONLY.

TJ0i
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DIFFERENTIAL AMPLIFIER - HCB

. The HCB circuit is a single stage differen- QR, NR5, NR6, and NR8 are a current sink
{ . tial input, differential output amplifier. network which provides collector current for
- QN and QP.
ON and QP are the amplifying transistors.
The gain of the amplifier is largely deter- QS and QT with emitter resistors NR12 and
mined by the ratio of NR9 to NR2 and NR7 to NR13 are emitter followers for low impedance
NR4. .outputs.

e

D 6(V)
HCB
(N B %0 O-%—D0 N (NSYA
()
NRII
~ NRIO v
Nel R as +20v
033uF A=
A O—|E ——Oc
s NRS e
> 1.4TK %I T.Ra'xz
o ——> +12v —> -20V
L
L SNRI3
2 NR T T 18K
.033uF
s O—|(—

NOTE:
VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY.

T ¥97
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BUFFER AMPLIFIER - HCE

The HCE circuit is a differential buffer Emitter followers QN and QP present compara-
amplifier with a gain of approximately one. tively high input impedance at A and B, and
With the proper bias conditions, inputs A low output impedance at C and D. Current
and B can be connected to a circuit such as sources QR and QS with NR3, NR4, NR5, and

a differential amplifier output. The effect NR6 supply constant emitter current to QN
would be to increase its load driving capa- and QP.

bilities without adversely loading down the
output signal. ’

HCE
B —X%-O D-X%—D S—
° \\s_,////’—\\\\\_,////’—\\\ 0-2v
NRI QN Oc
220
A QR
$ NRS
>
NR3 nRa  § 'K
2.2K 1.8K
——> — 10V L WA WA +20V
S NR6
< IK
Qs
NR2 QP
220
B
Qpo
NOTE:
VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY. 7498
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BUFFER AMPLIFIER - HCF

The HCF circuit is a differential buffer
amplifier with a gain of approximately one.
With the proper bias conditions, inputs A
and B can be connected to a circuit such as
a differential amplifier output. The effect
would be to increase its load driving capa-

HCF

B —%— %o

NOTE:

bilities without adversely loading down the
output signal.

ON and QP are emitter followers which pre-
sent comparatively high input impedance at
A and B, and low output impedance at C and
D.

QOc¢

VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY.
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VOLTAGE FOLLOWER - HCK

The HCK circuit consists of an operational
amplifier in a voltage follower configura-
tion. An NPN emitter follower (QP) is
enclosed in the feedback loop to provide a
voltage output at B equal to the input at A
with increased current handling capabilities.
Enclosing QP in the feedback loop also ne-
gates the change in output due to tempera-

ture related voltage variations of the base-
emitter junctions of QP. ~

NR2 provides a minimum load current for QP -
under no output load conditions. NR1l is a
current limit resistor. Resistor NR3 and
capacitor NR1 stabilize the circuit.

D
A—X—] Hek [F—8B
+12v +20V
NRI
560
AO——32] ngy  9F
220
Os
NR2
4.7K
- 20V N
NOTE \/
VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY. 79108 N

6~14
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INTEGRATING AMPLIFIER - HCL

The HCL circuit converts a rectified signal
input to a DC output that is an average
value of the input signal waveform.

The integrating elements are NR2, NR3, and
NC1l. The analog signal (rectified waveform)
is entered at input A. With digital voltage
control at input B, QN can be turned on
which would bypass NR2. This would leave

(NR3) X (NCl) to determine the relatively
short response time of the integrator. When
ON is turned off, NR2 is included in the
integrating circuit and the (NR2 + NR3) X
(NCl1l) long response time results. QP (ele-
ment 531) is an operational amplifier con-
nected in a voltage follower mode of opera-
tion and acts as a buffer amplifier. NC3
is a compensation capacitor for QP.

— -4V
A —— -5V
—_—-57V
. +5v
B
-6.5V
AX /e — -4.7v
o ¥ TN
B -5.3V

Yo

+},] SNR2

+10v

" |

NC3

NRI bS
330 1 47K
B NR3
1K

NOTE:

gg;p? I00PF
7 9
3\8 l
ap 6 oc
2
4
-0V
NC4
t[ .OMuF

VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY.
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LOW PASS FILTER - HCP

The HCP circuit is a low pass differential
filter with a buffer amplifier input (emit-
ter followers). The filter provides atten-
uation of high unwanted frequencies (noise)
in the read back signal with a linear phase
response over the frequencies concerning
read data.

NL1l, NL2, NC3, NC4, NL3, and NL4 make up the
differential filter with outputs at C and D.
NR9 and NR10 are terminating (impedance-
matching) resistors for the filter. NR5 and
NR6 are impedance matching resistors to the
input of the filter.

IMHZ

ON and QP with their emitter and base resis-
tors form the buffer amplifiers for driving
the relatively low input impedance filter.

The upper cutoff frequency of the filter is
approximately 5.5 MHz (media compatible data
rate of 6.44 MHz). The signal attenuation
from inputs A, B, to outputs C, D is about
50% at 1 MHz.

HCP

B —%CO

]
[} '
D ' [‘\ /\ |/2V
[y ! . '
NC! U ! _____L
OIpF 350 k- e
a0—|¢ 220 85 N SEC
NLI NL3
(f Ny 5.6uH 2.2pH
g NR3 AA— o Y Y Y\ —Oc¢
2 1.5K aN
* L
SNR7 | Nc3 NC4 s $NRO
1223 T 1e0pF 240PF 0| )
¢ -love—t > +20v —H
SNR8 $ NRIO
Tz.zx {121
$NR4 op " A A ——— i Ob
> AAA s
\L NR6 NL2 NL4
121 5.6uM 5.6 H
Ne2 NR2 k\q # a
O1pF NR2
8O {€ A
NOTE:
VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY,
74106
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FILTER AND AMPLIFIER - HCQ

The HCQ circuit is a differential, 2 pole
low pass filter followed by a differential
amplifier with a gain of approximately 2.5.

NL1, NC3, and NL2 make up the 2 pole low
pass filter. The upper cutoff frequency is
approximately 2.5 MHz for media compatible
data rate (6.44 MHz). NR6, NR9, NR12, and
NR14 are impedance matching resistors for
the filter.

QN and QP are buffer amplifiers (emitter
followers) for driving the relatively low
impedance filter.

IOONS DELAY
3.4 MHZ

QR, 0S, and their associated circuitry per-
form dual roles as differential buffer ampli-
fiers (emitter followers) and as differential
amplifiers. Outputs C and D are the buffered
outputs that connect to level detection cir-
cuitry with further amplification. Outputs

- E and F are amplified outputs which connect

to a zero cross network (low resolution
channel). This signal channel is amplified
to make up for the attenuation loss of the
filter. The gain of the amplifier is largely
determined by the ratio of RR2//RR3 to RR4
and SR2//SR4 to SR3.

//‘\\ U
A l | I v
ARSI
YN T
° ;
- N
o @ ~—— [
c .2V
? =
]
/ ¥——-C 0 N 2v
> [ —
B —¥—- Hca [—x— E E u 55v
! AN
O—%—F , . -
Y N ’
U
F N-11%
Y
NLI
NR6 1B H —OC
NCI NRI QN 'gl
oipf B VWA~
A0 |€" SRR4
> 82
{ SNRT +OE
SNR2 45V 2470
< IK W T WA J |
NR3 = RCI SRR3 L
100 3560
! —= NC3 «— SR5
-L_* T 200pF oV [ 470
NCT $ SR4
o1 F 1] SR2  4700PF ¢ 560 -5V
= 383 \ |
‘,NR‘Q L Wy ) TP
1 1K S NR8 sci
$ 470 F
NC2 QP . SNRI4 O
OIuF| MRS NCE T 121 as $SR3
c (—J NR9 NL2  033uF SRl y 82
> gl B o) |
NOTE: —— Oob
VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY. 701128
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AGC AMPLIFIER - HCU

The HCU circuit is a differential amplifier
with gain controlled by a negative voltage
at input E.

QP and QR are amplifying transistors with
their maximum gain determined by the ratio
of NR10 to NR5 and NR11l to NR4.

Common base amplifiers, QS, QT, QU, and QV
pass amplified current signals to resistors
NR10 and NR1ll. QS and QT pass out of phase
signals to collector resistor NR10. Like-
wise, QU and QV pass out of phase signals
to collector resistor NR11l.

Control voltages on the bases of QT and QV
control circuit gain. With 0 volts for con-
trol voltage, QS, QT, QU, and QV turn on

equally, causing out of phase voltage to
cancel, leaving a net output or gain of 0
volts. 1Increasing the control voltage nega-
tively starts turning off QT and QV causing
the amplifier gain to increase. Turning off
QS, QT, QU, and QV requires that the control
voltage be approximately -0.5 volts, which

-allows an amplifier gain of 10.

Emitter followers QX and QY provide low out-
put impedance.

QN, NR1l, NR2, NR3, and TCRl make up a cur-
rent sink network which controls the collec-
tor current of QP and QR.

NR21 and TVR1l form a =15 volt regulated volt-
age for the current sink circuit.
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NOTE:

VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY.
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HIM

Information not available at time of print-
ing. It will be supplied at a later
revision.

83313200 B



ICD

Information not available at time of printing
It will be supplied at a later revision.
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WRITE DRIVER - JAG

Write driver JAG is a differential voltage
switch which converts voltage (across ter-
mination resistors) to current to drive a

differential recording head.

Circuit operation is dependent upon signal
level shifter QQ converting an open collector
TTL output of "0" or "1" to turning QR "off"
and "on". With QR on, -5 volts flows through
QR and NR1l to supply current for the differ-
ential switches QN and QP. With input A

high and B low, QN turns on and QP is off.

ON turning on causes QS to turn on which
applies a voltage (from D through UCRl and

________——J | ov

URl) to termination resistor SR2 and current
to output E. When A is low and B is high QN
and QS turn off, QP and QT turn on applying
voltage to termination resistor TR2 and cur-
rent to output F. Current sensing network
URl, UR2, UCRl and QU supply current at G
which is used for fault detection. NCR1,
NCR2, PCR1l, PCR2 prevent QS and QT from
saturating when the write driver is turned
off. SCR1, SR3, TCRl, and TR3 provide back
biasing of the write matrix diodes during a
write operation.

+3v
S I S ) S
ov
A I N B
: ov

+1.5V

+14V

N I S R IR oy
ov

+1yv
ov
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A 7 x/p” £ c
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FTY une %= 6 TP-A
0 TP-8
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iy
"

NCRI
—i— OE
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A
3 SR3
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b O
VWA
NRI < TR3
ap 390 3 ® 4.7K
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L Or
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I. VOLTAGE AND COMPONENT VALUES ARE FOR

OUTPUTS E AND F ARE CONNECTED TO

CENTER TAP TO GROUND.
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JAL

Information not available at time of print-

ing. It will be supplied at a later
revision.
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AUTO NULL CIRCUIT - JAM

The JAM circuit provides a DC null for the
AC signal on line AB. This circuit compen-
sates for a fluctuation in DC reference of

the AC signal due to temperature and chip-
to-chip parameters.

The operational amplifier senses the DC
level on line AB and compares this voltage
level against a zero volt reference. It then
supplies the proper DC current to maintain a
DC null on line AB.

NR3
10K
AN~
AR
/1
NCI
Ol uF
Ao 4 £ oB
NRI NR2
1K
—dq . 10K NR4
il 10K
- 306
NR6 2NR7
NRS @ @ o
10K LN
/F.IP.F
-14
NOTES:

I VOLTAGE AND COMPONENT VALUES
ARE FOR REFERENCE ONLY.

@ VALUES CHOSEN PER CIRCUIT REQUIREMENTS.
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LCI

Information not available at time of print-

ing. It will be supplied at a later
revision.
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VOLTAGE CONTROLLED OSCILLATOR - MAF/MAH

The MAF/MAH circuit consists of two Schmitt
trigger circuits (QQ, QR and QS, QT) and a
differential switch/current limiter circuit
(QN, QP, NR1l, and NR2). The values of capa-
citor PCl, resistors NR1 and NR2, and the
input voltage, determines the output fre-
quency of the circuit. Operating frequency
is listed on the Logic Diagram (see Section
5).

For the following discussion, assume that
voltage E3 is more positive than E2, E2 is
more positive than El, and EO is the lowest
voltage (refer to Figure 1).

Assume that point C of PCl is more positive
than point D. At this time, QP and QS are
both conducting and QT is off (base-emitter
junction is reverse biased). The output
voltage at B is high. The other half of the
circuit (QN, QQ, and QR) is in the opposite
state at this time.

The D terminal of capacitor PCl is held low
by the forward drop of the base-emitter
junction of QR. Therefore, current through
PCl alters its charge linearly until the
voltage at C reaches the high output voltage.
At this point, the lower Schmitt trigger
circuit (QS, QT) switches off and the output
voltage at B goes to ground. QP now switches
off and point C is driven rapidly positive
by the forward biased base-emitter junction
of Qs.

At the instant that the lower Schmitt trig-
ger circuit switched off, the voltage at
point D was at E3. The sudden increase of
point D to E3 potential reverse biases the
base-emitter junction of QR and triggers the

OUTPUT 8 (MAH)

upper Schmitt trigger circuit. Therefore,
QN and QQ turn on and draw current from
terminal D of capacitor PCl. When the volt-
age at D reaches El, the upper Schmitt trig-
ger circuit switches off. QN switches off
and point C is again raised to E3. This
completes the multivibrator cycle and brings
it back to the initial condition. The cycle
is then repeated.

As input A becomes moré negative and output
frequency at B, increases linearly (refer to
Figure 2).

OUTPUT FREQUENCY IS
« LINEAR WITH INPUT
VOLTAGE

| NOMINAL INPUT VOLTAGE
r/“/

'(uua)

-2V -3V -4qv

Figure 2

Diode PCR3 prevents the emitters of QN and
QP from falling to a voltage that would
cause both transistors to conduct when power
is first applied. Such a condition would
prevent the circuit from oscillating. Diodes
QCR1l, RCR1l, SCRl, and TCR1l prevent the
Schmitt transistors (QQ, QR,QS, and QT) from
going into full saturation. This helps the
circuit to oscillate at the higher fre-
quencies,

]

€

&

Eo

OUTPUT B (MAF)

&

Figure 1
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NOTES:

|. VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY.

@ VARIES WITH DATA FREQUENCY, THESE COMPONENTS CONTROL FREQUENCY.
@ OUTPUT LOCATED ON MAH CIRCUIT.

@ OUTPUT LOCATED ON MAF CIRCUIT.

@ DIODE PCR3 ON MAH ONLY. T920A
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SPEED DETECTOR - QDE

The QDE circuit monitors the sector pulses
to determine whether or not the spindle is
at a specified speed. )

Each time a sector is sensed, a 55-usec pulse
appears at input A. Transistors QN and QP
conduct and completely discharge capacitor
NCl to -5v. When the pulse drops, NCl be-
gins charging through NR9. When the voltage
on the collectors of QN and QP reaches the
threshold of NCR2 and QQ, QQ turns on. This
causes transistors QR and QS to conduct and
discharge RCl. With QR and QS on, RCRl and
RCR2 are back biased and the voltage at the
base of QT drops, turning QT on. The col-
lector voltage of QT rises enough to turn
QU on and the output voltage at B goes low
to indicate a not up to speed condition.

If the disk pack is below speed, pulses at
input A are at low repetition rate. Capaci-
tor NCl discharges and charges turning
transistors QQ, QR, and QS off and on, re-
spectively. This in turn causes RCl to
charge and discharge. Every time NC1
charges to the threshold, QQ, QR, and QS
turn on and discharge RCl. This prevents

RCR1 and RCR2 from ever becoming forward
biased. As a result, QT remains on and the
output at B remains low, indicating not up
to speed.

. When the disk pack reaches the required

speed, the charging time of NCl is such that
the charging voltage on NCl remains below
the threshold of NCR2 and QQ, keeping QQ,QR,
and QS off. Now RCl has time to charge and
when RCR1 and RCR2 become forward biased,the
voltage at the base of QT increases suffi-
ciently for QT to turn off. The resulting
reverse bias on QU turns QU off and the out-
put at B goes high. The feedback through
RR3 reduces the charge time of RC1l and the
switchover goes to completion with the high
output at B indicating an up to speed con-
dition. The output signal at C is always
complementary and is used by a relay driver
circuit. i

The voltage on the base of QQ is determined
by the voltage divider comprised of NR1,NR4,
NR11l,NR12,NCR3, and NCR4. Resistor NR1l is
a test selected resistor to fine tune the
threshold of NCR2 and QQ and to compensate
for the tolerances of NR9 and NCl.

|— 18-22 MS
A M M 1
>23Ms—-]<—>|
>50Hz +3.5v
8 .
¢ I ov
A D>
QDE B c +1v
L—————-—lv
+5v
A
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¢ 2.2K >27K $av70
TCRI TCR2 =
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oN
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AO"'K_‘I‘T RR4  TR2
NCRI  NVRI 22K 10K
6.2V
) RCR2
$NRB - 3TR4
12.2k RCRI sV ' 100
TCR4 Q
-r————)FL___.
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- - =
-5y 2.2 uF O L RRI RR3
TP $ 12k Qs 10K
h 7
—Ore | f:';x
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cve—d | |
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NOTE :

VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY,
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VOLTAGE CHECKER - QEH

The QEH circuit detects decreases in power

supply voltages that are beyond a specified

level. A fault condition (output C equals
"0") occurs if:

1. +5 volt supply becomes less positive
than +4.825 volts, or

2. 420 volt supply becomes less posi-
tive than +18.0 volts.

The base voltage at transistor QQ is deter-
mined by zener diode NVR1l and a voltage
divider network (NR7, NR8, NR9, and NRl).
This base voltage is established at +4.825
volts. If the positive supplies connected
to inputs A and B are normal, QP and QN are
off and transistor QQ is on. The resulting
positive level at the collector of QQ turns
on transistor QR. This causes the collector

of QR to drop the near zero volts switching
QS off and establishing a +3 volt level at
output C.

. Transistors QN and QQ operate on each other

as a comparator. When the base voltage on
ON becomes less positive than the base volt-
age on QQ (+4.825 volts), QN turns on and
QQ turns off. With the base of transistor
QR at zero volts, transistor QR turns off
pulling the base of QS positive and turning
it on. As a result, output C approaches a
level near zero volts.

Transistors QP and QQ also operate on each
other as a comparator. The voltage divider,
composed of resistors NR3 and NR4, is sized
so that when the +20 volt input at A goes
less positive than +18 volts, transistor QP
turns on and output C goes low.

TP
@]
A —__LESS POS. +20v
™ THAN +18V
A +J>N &
sv
QEH FH—¢ 8 \/<—LESS POS
B ——{>/y I I THAN +4.825V
c + 3V
L [ oy
A QO > +5Yy
NR3 NRS | NRS NRIO NRI2
< < < < <
3 8.66K g 2.2k $1.84k 347K $ 2.2k
QQ
RT
1.54K TP
Oc
é Qs
| [NRII (1:>> NRI3
;: 3.3K NVRI :: 47 :E 3.3K
6.2V
+| Nei
R an I ] 7T 2.2 uf
68! a p
B
S NRE
$ 220
L
NOTE: :
VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY. TJ30
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VOLTAGE CHECKER - QEJ

The QEJ circuit detects decreases in power
supply voltages that are beyond a specified
level. A fault condition (output C equals
"0") occurs if:

1. —5 volt supply becomes less negative
than -4.825 volts, or
2. =20 volt supply becomes less nega-

tive than -18.0 volts.

The base voltage at transistor QQ is deter-
mined by zener diode NVR1 and a voltage
divider network (NR7, NR8, NR9, and NR1l).
This base voltage is established at -4.825
volts. If the negative supplies connected
to inputs A and B are normal, QP and QN are
off and transistor QQ is on. The resulting
negative level at the collector of QQ turns
on transistor QR. This causes the collector
of QR to drop to near zero volts switching
QS off and developing a reverse bias across

diode NCR3. This turns off transistor QT
and sets the output at C to +3 volts.

Transistors QN and QQ operate on each other
as a comparator. When the base voltage on

QN becomes less negative than the base volt-

age on QQ (-4.825 volts), QN turns on and QQ
turns off. With the base of transistor QR
at zero volts, transistor QR turns off pull-
ing the base of QS negative and turning it
on. Diodes NCR1 and NCR2 raise the base
voltage of transistor QT to a point where it
turns on and causes output C to approach a
level near zero volts.

Transistors QP and QQ also operate on each
other as a comparator. The voltage divider,
composed of resistors NR3 and NR4, is sized
so that when the -20 volt input at A goes
less negative than -18 volts, transistor QP
turns on and output C goes low.

TP
LESS NEG
T A o\ THAN- 18V
—20v
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SWITCH RECEIVER - QEK

The QEK circuit produces a "1" (+3v) output
at B when the solid-state switch connected
to input A is closed. When the switch is
open a "0" (0Ov) appears at output B.

A transistor switch is connected to input A.
When this switch is open, capacitor NCl ap-
proaches +5v and QN turns off. Transistor

QP is, therefore, on and conducts current to
the base of QQ through resistor NR5. Tran-
sistor QQ turns on, conducting current away
from output B, and drops the output to nea
ground or a "0".

When the switch is closed, the voltage flow
through NR1l, the switch, and across NCl1 in-
creases rapidly because of the short time
constant of NR1 and NCl. Any spurious
switching that precedes the state change in-
creases the discharge time. As the voltage
across NCl decreases, QN begins to turn on.
As QN conducts current to the base of QP,
the forward bias on QP decreases and QP be-
gins to turn off. As QP turns off, the cur-

" creased.

rent through NR4 decreases due to the higher
lead resistance (NR3) of QN compared with

QP (NR5). The current drop through NR4
causes a decrease in the voltage drop across
NR4. The bias on QN is, therefore, in-

The cycle goes rapidly to comple-
tion. Transistor QP is turned off. With
QP off, the base of QQ is near ground,caus-
ing QQ to turn off. This allows the +5v
supply to flow through NR7 to output B rais-
ing the output to +3v, "1",

When the transistor switch driving the input
is not conducting, NCl charges slowly to +5v
due to the long time constant of NR2 and NCl.
Again, any preliminary switching that pre-
cedes the actual state change will hold NC1
well below the switching level of QON. As
the voltage across NCl increases, QN begins
to turn off. Transistor QP begins to con-
duct current away from the emitter of QN.
Transistor QP turns on rapidly because of
the positive feedback. The output then be-
comes "0".

(OPEN)
LI I.”_"__ +1.4V
Ixay (CLOSED)
A —C B
QEK 80 pSEC—» tet—
4— 120, SEC
+3v
ov
+5v
N
<NR2 < NR4 S NR7
22.2K 2.5k 2.2k
QN
%Ly
AQ Vv
\N/ or
'UL NCI
| uF
K $NR3
33.3k
NOTE:
VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE OMNLY. 1932
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SYMMETRY RESTORER - QEL

In a write driver chain where complementary
TTL input signals become asymmetrical by %8
nsec, the QEL circuit is used to restore
symmetry to these signals.

A "0" TTL level at point C will set the flip-
flop ensuring the same start-up conditions

on inputs D and E when released by a "1"
level at C.

With input’A high and B low, pin 3 of 173H
goes to ground and pin 6 goes to +5v through
XR1l, XR2, and XR4. The ground transition at
pin 3 is coupled through XCl and forces a
negative spike on pin 6. Starting from a
negative potential pin 6 voltage rises to-
ward +5 volts at an RC time rate determined
by XCl and the combination of XRl, XR2, and
XR4. This causes the pulse to be delayed

in reaching the switching threshold of the
following inverter (pins 9 and 10), and pro-

duces a positive pulse at "ored" pins 8 and
11 for the duration of the delay. The nega-
tive edge of this pulse triggers pin 1 of
flip-flop 164H changing the state of outputs
D and E.

The opposite conditions on inputs A and B

(A low and B high) form the positive pulse
at "ored" points 8 and 11l which is deter-
mined by the RC combination of XCl and XC3.
Thus, the negative edge which triggers the
J-K flip-flop is controlled by alternate RC
time constants, one of which can be adjusted
by selection of XR1l with reference to the
other resistors.

Diodes XCR1l, XCR2, XCR3, XCR4, and XCR5
clamp the positive excursion on pins 3 and
6 at +2.5 volts to make delays insensitive
to frequency variations up to data rates of
4 MHz.

) I R I B I
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TP +3vV
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, , TPW2 +5vV
A N t2 D TP TPW —‘l—|‘—
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VOLTAGE FOLLOWER - QEM

The QEM circuit consists of an operational
amplifier in a voltage follower configura-

A PNP emitter follower (QN) is en-
closed in the feedback loop to provide a
voltage output at B equal to the input at A
with increased current handling capabilities.
Enclosing QN in the feedback loop also ne-

tion.

gates the change in output due to tempera- tendencies.
X/Y
A—X¥— qem [+—B
+12v -20v
NR2
| 1K
A()——————i + NRI QN
6 220
2]_ 7 ——Os
4,
-2V
NR3
4.7K
+ 20V

NOTE:

VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY.

TJ100

ture related voltage variations of the base-
emitter junctions of QN.

NR3 provides a minimum current to the emit-
ter of QN under no load conditions. NR2 is
"a current limit resistor.
resistor to eliminate possible oscillation

NR1l is a buffer
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FUNCTION GENERATOR - QGD

The QGD circuit is a nonlinear feedback net-
work used as the gain determining element of
an operational amplifier.

In actual circuit use, the op amp generates
a voltage proportional to the desired ve-
locity of the read/write head positioner.
The amplitude of this signal is the analog
representation of the number of tracks to go
(position error) and will be compared with
velocity to achieve maximum deceleration
control without overshoot of the p051tloner
when on cylinder (T=0).

Field effect transistor QR is part of the
GJB circuit to function as a logic switch.
Prior to T=64, the input is at *10 volts
with the switch open. With this input volt-
age, the voltage drops across all of the
forward-biased diodes are overcome so that
the equivalent resistance of the parallel
resistor network in the QGD circuit is about
equal to the input resistor Rl. The gain
is, therefore, unity (output is 10 volts,
inverted from input).

When there are less than 64 tracks to go,
the input to the gate of QR changes from a
negative voltage to ground potential. QR
turns on, adding R2 into the feedback loop.
R2 has the same resistance as Rl. This re-

"duces the feedback resistance to one-half

of its former value, thus reducing the gain
by 50% (output = #5 volts).

After T=32, input A begins to decrease in
proportion to the remaining position error.
The QGD/op amp circuit maintains an output
voltage for optimum deceleration. The opti-
mum deceleration is obtained by taking the
square root of the position signal and com-
paring it with the velocity signal. The
resistor-diode circuits in the QGD supply
the position signal: as the input is re-
duced, the output is reduced correspondingly.
Fewer diodes conduct, removing some of the
parallel resistors in the QGD circuit from
the feedback loop. This increases the
effective feedback resistance, increasing
circuit gain. Gain is maximum (but not
greater than one) when the output is below
about %0.5 volt.

® V-:T>64
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] ’r \‘ 1
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NOTES: | VOLTAGE ANO COMPONENT VALUES ARE FOR REFERENCE ONLY
@ PART OF GJB CIRCUIT (REF ONLY) NEG INPUT TURNS QR OFF,

(@ SHOWN FOR REFERENCE ONLY.
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SWITCH RECEIVER - RCB

Switch Receiver RCB produces a "1" (+3v)
output at B when the grounded switch con-
nected to input A is closed. When the
switch is open a "0" (Ov) is felt at output
B. ’

A switch to ground is connected to input A,
When this switch is open, capacitor NC1
approaches +5v and QN is shut off. Transis-
tor QP is, therefore, on and conducts cur-
rent to the base of QQ through resistor NR6.
Transistor QQ turns on, conducting current
away from output B, and drops the output to
near ground or a "0".

When the switch is closed, the voltage across
NC1l rapidly increases through NR1 and the
switch to ground because of the short time
constant of NR1 and NCl. Any contact bounce
on the switch will increase the discharge
time. As the voltage across NC1l decreases,
ON begins to turn on. As QN conducts cur-
rent to the base of QP, the forward bias on
QP is decreased and QP begins to turn off.

~in the voltage drop across NR5.

As QP turns off, the current through NRS5
decreases due to the higher lead resistance
(NR4) of QN compared with QP (NR6). The
current drop through NR5 causes a decrease
The bias on
ON is, therefore, increased. The cycle goes
rapidly to completion. Transistor QP is
shut off. With QP off, the base of QQ is
near ground, causing QQ to shut off. This
allows the +5v supply to flow through NR8 to
output B raising the output to +3v, "1".

When the switch is-opened again, NCl charges
slowly to +5v due to the long time constant
of NR2 and NCl. Any contact bounce on the
switch will hold NC1 well below the switch-
ing level of QN until the bouncing ceases.
As the voltage across NCl increases, QN be-
gins to turn off. Transistor QP begins to
conduct current away from the emitter of QON.
Transistor QP turns on rapidly because of
this positive feedback. The output then
returns to "0".

CO 1 5 s O I
(SWITCH CLOSED
A Ixoy . INPUT)
I - 34uSEC = e 66uSEC F—
—— ges B ® H . -
[_ov
+5v
3
NR2 NRS NR8
12K 560 2.2K
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—0
QP 8
+ > NR4 NR6
T f‘,f,.l S 1.8k 270
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-

NOTE: VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY.
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BIPOLAR CURRENT BUFFER - SAA

\
(\// The SAA circuit is a power output stage for
an operational amplifier. Transistors QP
and QQ comprise a complementary output driver
and are always biased slightly on by diodes
NCR1 and. NCR2.

The quiescent current in the output driver
is nominally 6.5 ma and the maximum signal
amplitude for the circuit is #5 volts.

+5v
A ov
TP
? +5V '
B
> B ov
A ¢ N
—¥— SAA [O—')(———D —5v
E c y +V
Cg v 7.5V
TP ——_T |
/ \ 7.5V
D -V
SV l
+Vv
. NR3
O Y M
N .
F ¢
QP
*NCRI NRI TP
5 o
AQ- OB
NR2 NRI3
NCR2 5 3220 v
— NR4
IM
\\-' QQ 0
NRIO O
3.3K
-V
NOTE: VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY.
6T140A
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VOLTAGE COMPARATOR - SCD

The SCD circuit compares a voltage at its
input (A) against a reference voltage and
outputs a bi-level digital signal at C.

Input A typically is connected to the output
of circuit SCE. Input B is typically +12
volts, and normal or "no fault" condition
would be for 0 or 1 of the inputs of the
summing ladder (SCE) to be grounded and the
remaining inputs to be open. SCE would then
output a voltage (to input A) higher than

the reference voltage at the base of QP. ON
then would be turned off and QP turned on
driving output C to +5 volts. An abnormal
or "fault" condition would be for two or
more inputs of the summing ladder (SCE) to
be grounded with the remaining inputs open.
This would cause the voltage at point A to
be lower than the reference voltage at the
base of QP. QN would then be turned on and
QP turned off. Point C would then switch
to -5 volts.

——————————————— VQP BASE
L/ c +1v
SCD +5V
B
c
- -5V
B8 + 12V
8O-
+ 20V

PR

>

2 287

PR3
1.47K
—W—
+5v =
PCRI
-Oc¢
-5V
NOTE:
VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY. 7384
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SUMMING LADDER - SCE

The summing ladder SCE circuit is a network
of resistors with the output connected to a

inputs (resistors) being connected to ground

potential.

One or more comparators could

voltage source through a common resistor
such as input A on the SCD circuit. This

forms a resistor divider circuit with an to ground.
output voltage dependent upon the number of
1Zx/>
+
_/._‘
—
9 —1
IJHHS —X— OUTPUT
..+
—
—+1 SCE
._/._‘
IR
— O 2.15K
T eRI
2,15K
: R
2.15K
O A
16RI
19 _2415K oUTPUT
O— — AN~ —Q ou
.INPUTS
—
REMAINING INPUTS
l —
O- A
86RI
2,15k
Oo— A
- SIRI
2 .15k
NOTE

83313200 A

" VOLTAGE AND COMPONENT VALUES ARE FOR

REFERENCE ONLY .

TJ36A-

be connected to the output to check for a
particular number of inputs being connected



TFT

Information not available at time of print-

ing. It will be supplied at a later
revision.
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DELAY - UBG

The UBG circuit is used to delay application
of +5 volts during a power up sequence. Out-
put A drives a standard TTL gate (element
number 140).

During a power off phase (tj), capacitor
A3Cl is discharged. When power is applied
(ty), input A is still below the turn-on
threshold of the TTL gate due to the dis-
charged state of A3Cl. However, the capa-
citor begins charging through A3CR1l, A3R2

and the input resistance of the TTL gate. At
time ty the capacitor voltage reaches the
turn-~on threshold of the TTL gate (approxi-
mately 1.5v). The capacitor then continues
to charge to full capacity.

When the +5 voltage is removed, A3Cl dis-
charges through A3CR2 and A3Rl returning
circuit output A to a level below the turn-
on threshold of the TTL gate.

+5v OoN
POWER I
150 MS 12 |5o-| OFF
—_ MS
+5Ve—o7 A +3v
A /———
UBG | ov
to YRR
Laszre
2 4.7K
A3CRI | A3CR2
+5v O—P+—1+—1¢ —O A
lasri 4| asc
3 1K N150 pF
NOTE:
VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY. rat

83313200 A

6-39



DELAY - UBD/UBE/UBF/UBH

The capacitor delay circuits delay a "1" in-
put at A for a specified period of time
before providing a "1" output at B. Delay
time for a "0" pulse is negligible.

Assume a "0", ground, enters at A. If the
capacitor is discharged, it remains dis-
charged and the output remains "0". If the
capacitor is charged when the "0" signal
appears, the capacitor discharges almost
instantaneously, and the "0" appears with
no noticeable delay.

If a "1", +3 volts, enters A while the capa-
citor is discharged, the capacitor must
first charge to a minimum "1" voltage before

NOTES:

(D VARIES WITH TYPE
(® NOT USED ON UBF

a "1" can appear at B. The required charge
time is the delay time of the circuit. The
charge time is dependent on the capacitor
value, the resistance between the source
voltage and the capacitor, and the minimum

" voltage required to produce a "1" output.

Delay times for capacitive delays used are

as follows:
Delay Type
UBD 2
UBE 0
UBF 0
UBH 1

+3v
Al T L oy

6TISS

0

0

Time

0
5
2
0

nsec
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RELAY DRIVER - VHI

The VHI circuit drives a relay armature ter-
minated at +V volts. Output B of the cir-
cuit functions to apply or remove ground so
that the +V source may pull or drop the relay.

An input of +1 volt at A turns transistor QN
on. The collector of QN goes low which turns
transistor QP off. As a result, output B
goes to +V and the relay is de-energized.

A -1 volt at input A turns off transistor QN.
(Diode CR3 limits the reverse bias on QN to
-0.7 volts.) The collector of QN now goes
high which turns on transistor QP. This
causes output B to go low, near 0 volts,

" energizing the load.

+1v
A __l__
X/Y - -1
A +O O—+— B :
VHI
+V
B |
+0.2v
+5V
+V
IRS
1K B
QP
IR3 QN ICR5
100 2IR8
A ALY
ICR3
NOTE:
VOLTAGE AND COMPONENT VALUES ARE FOk RFFERENCE ONLY. 7438
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LEVEL TRANSLATOR - VHJ

The VHJ circuit converts TTL logic levels to When a "0" (0Ov to +.4v) is applied to input
+V and -5 volt levels where +V = 1.4 to 2.4 A, ON turns on and applies +V (minus Vge sat)
volts. to output B. When a "1" (+2.4v to +5v) is
applied to A, QN turns off and output B
switches to -5 volts.
A +3v
ov
X/Y
A—C —— B S i
VH J -5V
+ Vv -5V
NRI NR2
100 2.2K
A C AAA
QN B
NOTE: )
VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY. T30
6-42
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INTEGRATING LEVEL TRANSLATOR - VHK

The VHK circuit is a voltage level shifter output B going to ground at a rate control-

that slows down and controls "turn on" and led by collector-base feedback capacitor

"turn off" transition times. NCl. With an input of 0 volts to -3 volts,
ON turns off and output B is disconnected

With an input to A of +.7 volts or greater from ground.

(current limited to 20 ma), QN turns on with

Ixsv

A '————I . < +.7v
< ov

A —F— [D—+— B B—\_——/———OPEN
VHK GND

} —O B
NCi
470 PF N
A O—

S NRI

p

2 820

1 1

NOTE:

VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY. 7940
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FAULT DETECTOR - VHM

e

The VHM circuit compares a voltage at its -5 volts. With no current into A (A low) AN
input (A) against a reference voltage and the voltage at A is -5 volts which is less
outputs a bi-level digital signal at C. than the voltage at the base of QP. ON is
off, QP is on, and output C gets clamped at
Input A is typically connected to output G the saturated level of about -1.5 volts or
of a write driver (JAG) circuit. 1Input B is - at ~.7 volts if output C is connected to a
connected to a controlled current source TTL gate input that has a diode clamp. When
(FAG) with an output between +12 to +15 current flow into A exceeds approximately
volts, dependent upon the current drain at 2.7 ma, the voltage at A becomes more posi-
QP. ) tive than at the base of QP. QN turns on,
QP turns off, and output C rises to +5 volts.
The voltage level at input A is determined
by the current flow into A through NR1 to.
+2v
A
/Y ~5V
a—+—F
] —— B +12V
B -2Z-{vHM
+ 5V
[
-1.5V
NR2
2.2K
AAA O c
-
L
-5V
NOTE:

VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY. 7442

6-44 83313200 A



O

—

LEVEL TRANSLATOR - VHQ

The VHQ circuit translates digital signal
levels of Ov and +5v to digital levels of
+4v and -10v respectively.

A "0" (0v to +.5v) at input A causes QN to
turn on and apply +5v minus VTCRL or about
+4 volts at output B.

A "1" (input open
causes QN to turn
-10 volts through

An open collector

or +5 volts) at input A
off and output B goes to

load resistor NR3.

IC or discrete transistor
is used to provide the described input con-
ditions at input A.

+5V
A
ov
+av
X/Y 8
A—F— —/—B -
VHQ 1ov
+5v
2 NR2
:= 820 TCRI
NRI aN
1.2K
A
Os
NR3
2.2K
=10V
NOTE:
VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY. 7494
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TIME CONSTANT SWITCH - VHR

/\\

The VHR circuit converts digital signals to +2 volts at the base of QP. This causes QP N
integrator response times by switching a to turn off which inputs NR5 in series with
resistor in and out of an RC circuit. The NR6 and the time constant (response time) of
integrator is made up of NR5, NR6, and NC1l the integrator becomes (NR5 + NR6) times
with the input at B and output at C. The . (NC1).
response time of this integrator can be
changed by causing QP to switch NR5 in or . A "1" (input open or +5 volts) at input A
out of the circuit. causes QN to turn off. QN collector goes

: toward -5 volts through NR3. This causes
Full wave rectification of read head signals QP to turn on which "shorts out" NRS5 leaving
is entered at B. The integrated output at NR6 and NC1l to form the integrator. The
C is a DC level which is an average value of time constant (response time) then becomes
the input signal waveform. (NR6) times (NCl).

A "0" (Ov to +.5v) at input A causes QN to
turn on and apply +5v minus VTVRl or about

OPEN
A
ov
TP . B — V2

VHR

N e N W ¢

+5V

NRI ———Os
470
AQ——w
2 NR5
> 10K
NR6
470
—w—1 Oc
TNCI
OIuF
NOTE: -sv =F

VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY.
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AND GATE - VKM

)

N4 The VKM circuit is a two input gate with
output levels of +20 volts and =9 volts.

Input A is typically connected to output B
of VHK circuit and input B is connected to
output C of VKN circuit through an 820 ohm
current limiting resistor.

Diode NCR1 provides breakdown protection
for the base emitter junction of QN when

inputs A and B conditions cause reverse
‘bias.

r—— +I10V
C ooV
A_/"Q & +1.8V
¢ '——I -lov
B VKM
——l—‘— + 20V
-9V
QN
) '
\\/)
NCRI
B
NOTE:
VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY. Ti43
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TWO INPUT AND GATE - VKN

The VKN circuit is a two input AND gate with Output voltages of +5 or -10 volts are cur-
input voltage levels matched to TTL threshold

C
rent limited by resistors NR7 and NR6. -
levels (approximately 1.4 volts) by NCRI.

A_L__—_J—+3v
& .

ov
A_\
+ 3V
vkn ¢

B — ° I
c _\_—I—— +5v

— 10V
+ sv
N
NRI b InNR3
3.9k3 $ 3.9k +5v
( QN
NR4
a0 K
NR2 |
3.9K 1:
< ( -~
QP N
&: NCRI
B O— ()

- oV

NOTE:
VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY. 7J44
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DELAY - XAH

(:) The XAH circuit consists of a one shot inte-
grated circuit (with external RC network)
used in an application which results in de-
layed outputs rather than one shot pulse
outputs.

A "0" (Ov to +.5v) at input A (pin 1l1l) causes
outputs B and C to remain in an inactive
state, "1" and "0" respectively.

When input A is released or open, the delay
time out begins. At the end of the delay
time, outputs B and C change state to a "0O"

and "1" respectively. The delay time is
approximatedby TD=.32 RC, where C=NCl and
R=NR3 + NR2//NR4. A return to a "O0" at in-
put A immediately resets outputs B and C to
their original states of "1" and "0" re-
‘'spectively.

An open collector output integrated circuit
"such as a 173H or 200 is used to provide the
described input conditions at A.

Resistor RNl is an input gate pullup to en-
sure a constant "1". condition on pins 3 and
4. .

OPEN
25uS 12 B A ov
A l I B +3V
XAH ¢ |(—TD JR—
ov
+3V
c
ov
@
AQ
NR4 s F
NR4 ~ 2700P
+8V e___m
4 nms | wee
100 887K
3 13 .
NRI 1]al1 Os
2.2K 1
161 6
|2 ) - QOc
ne Jj 14
= NC2
.0l
v =
+5v
NOTE:
VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY. 7109
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