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Multiple interrupt handling capability is provided by
two interrupt input signals. Level 3 is the lowest prior-
ity operating level. If the CPU is operating on level
3 and an interrupt two (INT2) signal is received,
the CPU begins operating on level 2 at the completion
of the execution of the instruction currently being ex-
ecuted on level 3 if the interrupt two input has been
Qreviouslyenabled byanInterrupt On or (ION) instruc-
tion.

Since the program counter, accumulator, and main
links exist in triplicate it is not necessary to go through
the usual procedure of saving the contents of these
elementswhenservicinganinterruptor executing a sub-
routine call instruction. Similarly when executing a
return from a subroutine it is not necessary to restore
the contents of these units since their previous con-
tents have been preserved in the hardware dedicated to
that particular level.

Interrupt one (INT 1) has the highest priority level.
Two Level signals (LEV 1 and LEV 2) define the level
on which the CPU is operating. If the LEV 1 output
signal is a logical one, the CPU is operating on level one.
If the LEV 2 signal is a logical one, then the CPU is
operating on Level two. If neither the LEV 1 nor the
LEV 2 signal is a logical one, then the CPU is operat-
ing on Level 3.

I/0 operations use the HBUS and the LBUS for trans-
mitting data and commands to the peripherals and for
transmitting data and status from the peripherals to
the CPU. During the first state strobe pulse the least
significant six bit byte of the input or output instruc-
tion and the contents of the accumulator are trans-
mitted to theperipheral. Duringthe second state strobe
pulse peripheral data is clocked into the peripheral out-
putregisterifaninputinstructionisbeingexecuted. Dur-
ing the third-state strobe pulse data in the peripheral
output register is clocked into the CPU. Finally the
fourth state strobe pulse defines the end of the trans-
fer and may be used to reset the peripheral.

Instructions are grouped into ten classifications:

1. Accumulator Instructions — Instructions
involving the accumulator.

2. Immediate Instructions — Instructions in
which the operand is immediate data.

3. Memory Instructions — Instructions that
modify memory contents.

4. Jump I nstructions — Jump instructions and
subroutine call and return instructions.

5. Shift Instructions — Instructions which
rotate accumulator contents.

6. Exchange Instructions — Instructions
which cause internal register and byte
transfers.

7. Skip Instructions — Conditional instructions
which cause the next instruction to be skip-
ped.

8. Status Change Instructions — Instructions
which modify machine status.

9. Accumulator/Link Instructions — Instruc-
tions which modify the accumulator and/or
link contents.

10. Input/Output Instructions — Instructions that
input and output data to and from the CPU.
Seven instruction formats are used in the instruction
set. There are three two byte instruction formats and
four single byte instruction formats.

In the first instruction format, the most significant six
bits of the first byte of the instruction contain the in-
struction code. The two least significant bits of the
first byte of the instruction are instruction modifica-
tion bits. The least significant bit of the first byte of
the instruction specifies that the operand address con-
tained in the second byte of the instruction is on the
current page when this bit is a logical one. When the
LSB of the first byte isa logical zero, the address speci- -
fied by the second byte is on page zero of the memory.
The next MSB of the first byte of the instruction spec-
ifies direct addressing mode when this bit is a logical
zero. Alogical one specifies indirect addressing mode.
The second byte of the instruction is an eight bit add-
ress field that contains the address of the operand or
jump location on the specified page.

The second instruction format is also a two byte for-
mat. The four most significant bits of the first byte of
the instruction contain the instruction code. The four
least significant bits of the first byte of the instruction
and the entire eight bit field of the second byte of the
instruction form a 12-bit address field. This format is
used for jump immediate and call subroutineimmediate
instructions. Thelocationspecified by the address field
is located in the same 4K X8 block of memory as the
instruction. That is, the four most significant bits of
the address are the same as the four most significant
bits of the memory address of the instruction.

The first byte of the third instruction format con-
tains the instruction code. The second byte contains
the immediate operand.

Jump shift, exchange, skip and status change instruc-
tions use the fourth instruction format. The entire
eight bit field of this single byte instruction contains
the instruction code.

/O instructions use the fifth instruction format. The
most significant four bits of the instruction contains
the instruction code. The second four bit byte
of the instruction is a free field. The CPU does not
make use of this field of the instruction. Thus, this free
field may be used to define an 1/0 peripheral communi-
cation code.

The accumulator/link instruction makesuse of the sixth
instruction format. The three most significant bits of
the instruction contain the instruction code. The five
least significant bits of the instruction specify one of
28 possible instruction modifications.

Interrupts may be selectively enabled or disabled using
the seventh instruction format. The six most signifi-
cantbitsofthisinstructioncontain the instruction code.
The two least significant bits define the interrupt that
is to be enabled or disabled by the instruction. The

leastsignificantbitspecifysinterruptoneand the second
modifier bit specifies interrupt two.
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MK 5002/5/7pP
MK 5002/7 N

MOS 4-Digit Counter/Display Decoder 0 S T E

TRUTH TABLES
FUNCTIONAL DIAGRAM
INPUT TRUTH TABLE
7.secmenT ourpurs * 8o ureyrs ** Input Logic Condition to Activate
GFEDCBA MSB 22 21 LSB
?????T‘T TTTT Count Negative Edge
True/ * INNEREN T Reset 0
COMPLEMENT O— BUFFERS & GATING BUFFERS & GATING
CONTROL INPUT Transfer 0
[ 7 SEGNENT & B0D ROW___|-—{ LERONG _~1—O BUAWAG IPuT Scan 1 (Negative Edge increments
ZERO) Z€RO TR AT Digit Select Counter)
SENSE| BLANKING f—+—O DECIMAL POINT INPUT 191t select Lou
» CONTROL *
OSCILLATOR WULTIPLEXER DECIMAL POINT True/Complement 1 = True Data
{\ v {\ {\ CIRCUTS 11— |EFT 0R RIGHT INPUT 0 = Complementary Data
et { 1L 100 DIGIT SELECT OUTPUT (LSD) Decimal Point 0
U 0 101 DIGIT SELECT QUTPUT AR
SCAN INPUT O COUNTER BUFFERS | | 5102 DIGIT SELECT OUTPUT Blanking 0
o ER |0 108 DIGIT SELECT OUTPUT (MSD)
TRANSFER L LaTcH T waTeH T LATCH [ LaTcH Decimal Pqint 1= Lgft
INPUT E)(()TUE'\:WTD/ _T___Om * Left or Right 0 = Right
— OVERFLOW
COUNT CIRCUITS
INPUT O~ O COUNT EXTEND OUTPUT 7-SEGMENT & BCD OUTPUTS
— ¥ TRUTH TABLE
RESET O
INPUT A J) J> £ DISPLAY SEGMENT —— BCD —
Fl g Is Vi Voo Vs Digit|Scan| a b ¢ d e f g|MsB 22 2 Lss
el_le *% ot available on MK 5005 P o |1l oo0oo0o0o0o0 1|1 1 1 7
D * not available on MK 5007 P
SEGMENT IDENTIFICATION 1 1 1001 1 11 1 1 1 0
2 1 001001101 1 0 1
Special 3 1 00001 10{1 1 0 0
Products GENERAL DESCRIPTION ¢ |1 {1001 1001 0 1 1
The MK 5002/5/7 P is an ion-implanted, P-channel MOS four- S prpoeroeoroopr oo 10
decade synchronous counter with latches, multiplexing circuits, 6 1 01000001 0 0 1
and a read-only memory programmed for seven-segment outputs
and BCD outputs. In addition, many on-chip control circuits pro- 7 ! oo T T Tpr o0 0 0
vide flexibility of use with a minimum of external components. 8 1 000O0OOO|fO0O 1 1 1
The MK.5002/5/7 P Qrovides a means of counting up to 9999, 9 1 00001000 1 1 0
transferring the count into latches without interrupting the count- vy lol v vy 1l 1 10
ing operation, and supplying the latched information to the out- .
puts one decade at a time. Scanning is controlled by the Scan True/Complement = Logic 1
Input which increments a one-of-four counter on its negative
edge, thereby scanning the latches from MSD (Most Significant TRUTH TABLE, OTHER OUTPUTS
Digit) to LSD (Least Significant Digit). True
Low threshold voltages for input DTL/TTL compatibility are Logic|
achieved through Mostek’s ion-implantation process. Enhance- Output [State | Time of Occurrence
ment rpode, as_wel! as depletion-mode, qevices are fabricated on Digit One-of-four, following Scan Input
the chip, allowing it to operate from a single +5V power supply. Select 1 rising edge; all off when Scan In-
Depletion-mode technology also allows the entire circuit to Outputs put is Tow.
operate on less than 25 mW of power. Overflow| 0  fOccurs on the 10,000t" Count Input
The functional diagram shows all options available on the Latch Sgg‘]"";:ge:te:ﬁ:ft,;ese?e"‘ai:":cg;f
MK 5002 P MOS/LSI. Other members of this family which are plished.
different pin-outs of this same chip are the MK 5005 P and .
MK 5007 P. The MK 5005 P is supplied in a 24 pin package and ggggg ; L gggggi;ﬁcgg;‘ggu;ge Cg;;gg;gf;ﬁg
does not include the BCD outputs. The MK 5007 P is supplied only until the next Count Input or
in a 16 pin package. (See the pin diagrams for these members Reset occurs (when the counter re-
of the counter/display decoder family.) ‘ turns to 0,000).
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RECOMMENDED OPERATING CONDITIONS
PARAMETER MIN TYP MAX UNITS NOTES
Ta Operating Temperature Range 0 75 °C
Vss Supply Voltage 4.5 7.5 ) 1, 2
V66 Supply Voltage VoD -13.2 v 1, 2
ELECTRICAL CHARACTERISTICS
(Vss = 45V £ 5%; Vee = Voo = 0 V; 0° C < Ta < 70° C unless otherwise noted)
PARAMETER MIN TYP MAX UNITS NOTES
VIL Input Voltage, Logic O (Low) VDD Vpp*0-8 v
Vi Input Voltage, Logic 1 (High) Vgs-1 Vsg Vggt0.3 v 3
ISS Supply Current, Vgg 2.5 5.0 mA 4,Inputs open
Igg Supply Current, Vgo 0.2 0.5 mA Veg=-12V
§ Cin Input Capacitance 3 10 pF Tp=25°C; = 1MHz;
o VIn=Vss
o
= IIL Input Current, Logic 0, Count Input 1.6 mA 5
g Scan Input 1.6 mA 5
= Decimal Point Input 1.0 LA
S Other Logic Inputs 1.0 mA
S {1, | Output Current, Logic 0 0.5 mA 6,Vgg=-12V
a
Ton Output Current, Logic 1 0.5 mA 6,Vgg=-12V
VoL Cutput Voltage, Logic O Vpp*0-2 v 4
VOH Qutput Voltage, Logic 1 Vgg-0.2 v 4
fCI Count Input Frequency DC 250 KHz
fSI Scan Input Frequency DC 50 KHz
tRD Reset to Any Output Delay 15 us Special
9 | tpy Logic 0 Pulse Width, Reset Input 1.0 us Products
= Count Input 1.0 us
G Scan Input 10.0 us
E Transfer Input 2.5 us
e
2 tPH Logic 1 Time Count Input 3.0 us
% Scan Input 10.0 us
(&)
o tSD Scan to Output Disable Time
= Digit Select Outputs 15 us 7
g A11 Data Outputs 15 us 7
(=]
tSE Scan to Output Enable Time
Digit Select Outputs 15 us 8
A1l Data Outputs 15 us 8
tee Count Input to Count Extend Delay to 1 or 0 15 us 9
tor Count Input to Overflow Delay (On) 15 us 9
troF Reset Input to Overflow Delay (Off) 5 us
1. Vpp=0V i ;
notes 2. Vg[s)/VG(; differential no more than 25 V. Eﬁer?ﬁﬁiﬁgﬁ 251??};}»«3@ nold offor override
3. Internal pull-up resistors (approx 10 K Ohm) are ¢ Il measured at ¥y = Vss - 0.75 V.
provided at all inputs other than Count Input, IoH measured at VQ = Vpp + 0.75 V. (See MK 5002
Scan Input, & Decimal Point Input. P Application Note for output characteristics.)
4. Vgg = -12V + 10%.  OQutputs open. . 7. Delay measured from the negative edge of the
5. Measurement made at Vi = Vpp + 0.4 V. Th1§ Scan Input.
condition is sufficient to represent a 10911: 0 8. Delay measured from the rising edge of the Scan
and hold off or override the internal oscilla- Input.
tors. Maximum current at Vi = +0.4V is 1.6 mA. g pelay measured from the negative edge of the
400 pA source current at Vss-1.0 is sufficient Count Input.
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DESCRIPTION OF OPERATION

(Further information on the operation of Mostek's family of 4-
digit Counter/Decoders may be found in the MK 5002 P
Application Report.)

COUNTER LOGIC & TIMING

The Decade counters are synchronously incremented on the
negative edge of the Count Input. The internal oscillator on this
input may be overridden by an external signal source or may be
allowed to oscillate at a frequency set by a single capacitor tied
to thisinput from the Vggor Vpp supply. In systems with consid-
erable noise, better oscillator stability exists when the capacitor
is tied to Vss.

SCAN CONTROL LOGIC & TIMING

The Digit Select Counter is incremented by a negative edge on
the Scan Input. During the time the Scan Input is at O, the
7-segment and Digit Select outputs are forced off and the com-
plement BCD outputs are forced to logic 1. (See Truth Tables.)
This remains until the Scan Input returns to logic 1.

The Digit Select Counter is a one-of-four counter, scanning from
MSD (Most Significant Digit) to LSD (Least Significant Digit),
enabling one quad latch output at a time, and presenting a logic
1 to the corresponding Digit Select output.

The internal oscillator on this input may be overridden by an
external signal source or may be allowed to oscillate at a fre-
quency set by a single capacitor tied to this input from the Vss
or VDD supply. In systems with considerable noise, better oscil-
lator stability exists when the capacitor is tied to Vsg.

TRANSFER LOGIC & TIMING

While the Transfer input is a logic 0, data in the decade counters
is transferred to the static storage latches. This input may be
left at 0 for a continuous transfer-and-display mode, or may be
pulsed periodically to store only on command.

Termination of a transfer command occurs internally when the
input is taken to a logic 1 and the next Count Input negative
edge occurs. This allows asynchronous Count and Transfer
operation since the transfer is terminated prior to incrementing
the counters. This means that a Count Input negative edge must
follow a Transfer command before a Reset is applied to prevent
transfer of invalid data. An external Reset Command must be
delayed at least one Count Input negative edge following a
Transfer. External transfer should terminate at least 1 s prior
to this Count negative edge and Reset should occur no sooner
than 1 s following that edge.

RESET CONTROL
The decade counters are reset to 0,000 when the Reset Input is

at logic 0. The Reset Input at logic O also forces the Scan to
the MSD output and resets the Overflow Latch output to a
logic 1 (if previously latched to a logic 0). It maintains this con-
dition as long as the logic 0 is present at the Reset Input and
overrides all other associated inputs. As indicated previously,
the decade counters should not be reset until a transfer has

been terminated.

Since the Reset Input resets the Scan Counter to MSD the scan
rate must be much faster than the reset rate to allow the lesser
significant digits to be enabled. Therefore, Fgcan, must be much
greater than four times FReget.

Ideally, the Reset pulse should also be made narrow, to prevent
its duration from causing the MSD to be ON much longer than
the other digits and thus appear to be brighter.

LEADING ZERO BLANKING

At the start of each MSD to LSD scan, blanking of leading zeros
occurs until the first non-zero number occurs in the display or
the Decimal Point Input is clocked. Any number following will
be displayed. Leading zero blanking does not affect the BCD
outputs or the LSD in the display which is displayed even if
zero. The LSD output resets the blanking circuitry to begin
blanking zeros in the next scan cycle.

The Decimal Point Input pin should be brought to logic 0 at the
time the character is enabled that contains the decimal point.
The first non-zero number or the Decimal Point Input signal in
the scan cycle puts the blanking circuitry in the unblanking
mode. If the Reset In (forces the Scan Counter to the MSD)
occurs when the circuit is in the unblanked mode the first com-
plete MSD to LSD scan will be done in the unblanked mode.
This could result in a dimly displayed leading zero. A simple
solution to this problem would be to force the Blanking Input low
during a reset and release it only after an LSD has occurred.

Leading zero blanking may be inhibited by wiring the Decimal
Point Input to ground. The MK 5007 P does not have a pin for
Decimal Point Input and therefore does not have leading zero
blanking.

OTHER INPUTS

The Blanking Input at logic 0 forces the 7-segment outputs to the
off-state and the BCD to the equivalent of the number zero. This
condition is maintained on a DC basis as long as the B—Ei—rﬁ(_in_g
Input is 0. The Digit Select outputs continue to operate at the
scan rate as described.

A True/Complement control inverts both BCD and 7-segment
outputs when at logic 0. Depending upon the display used, com-
binations of the Blanking Input and True/Complement Control
can be chosen to give a lamp test.

The Decimal Point Left or Right control allows the use of dis-
plays with the decimal point physically located on the left or
right of the numeral. Logic 1 is decimal-point-right. In the right
mode, even though the Decimal point input is clocked, unblank-
ing is delayed until the following digit is enabled.

OUTPUTS

All output buffers on the MK 5002 family are push-pull. A nega-
tive power supply terminal, VGG, is provided to increase the drive
capabilities of these output buffers. Since the VGG supply is con-
nected only to these output buffers, it has no effect on any other
device characteristics.

Output characteristics are covered in the MK 5002 Application
Report which illustrates the effects of VGG with current to be
expected at various output voitages.

The outputs are designed to drive directly to the base of
common-emitter transistors, so that output voltage is clamped
or maintained at a potential where the MK 5002 P is able to sink
or source its greater amount of current.




PIN CONNECTIONS

The MK 5002/5/7P is available in a 28-pin dual-in-line package,
a 24-pin dual-in-line package, and a 16-pin dual-in-line package. MK 5005 P
Only the 28-pin package contains all available functions.

Voo 1] @ (124 Vs
TRANSFER INPUT  2(] 7123 100 DIGIT SELECT OUTPUT (LSD)
RESET N 3[] (722 101 DIGIT SELECT QUTPUT
COUNT INPUT 4[] []21 102 DIGIT SELECT QUTPUT
103 DIGIT SELECT OUTPUT (MSD
MK 5002 P COUNT EXTEND 51 [J20 (M3D)
OVERFLOW LATCH 6] 719 “A" SEG.
Ve 1[J®@ 1] 28 Vs DECIMAL POINT IN - 7] [ ]18 “B" SEG.
TRANSFER INPUT 2 [ ] 27 100 DIGIT SELECT OUTPUT (LSD) EEEF(E;M&% E%m -8 17 "¢ SEG.
RESET IN 3 [] ] 26 101 DIGIT SELECT OUTPUT BLANKING NPUT 9 [] 16 0" St6. | [ SEOHENT
COUNT INPUT 4 [ [] 25 102 DIGIT SELECT OUTPUT SCAN INPUT 10 715 “E" SEG.
COUNT EXTEND 5 [] ] 24 103 DIGIT SELECT OUTPUT (MSD) TRUE/COMPLEMENT>11[ 114 “F" SEG.
OVERFLOW CATCH 6 ] 23 “A" SEG. | fr 12(] 713 6" SEG.
DECIMAL POINT IN 7 [] ] 22 “B" SEG.
DECIMAL POINT o
LEFT o RigT 8 O D ¢ SE
stame meor 9 [ [ 20 D" SEG.| ] SEGMENT MK 5007 P
SCAN INPUT 10 [] (119 “E" SEG.
3
TRUE/COM&L)%NI 10 718 st 10 DIG;T SELECT (MsD) 1[]e 16 Vss
B0 ouT, M8 12 [ 17 6 sE6, 107 DIGIT SELECT 2 . 015 Ve
e 1] 516 o . 10" DIGIT SELECT 3 [] 114 v_DD (Ground)
——— —— 10 4] ™R
BCD 0UT 2! 14[_‘4 p 15 BCD OUT, LS8 DIGIM ‘0 H 13 22 BCD ouT 158
TRANSFER INPUT 5[] 12 2! S5 oo —
RESET INPUT 6 O nn 22 BCO ouT Products
COUNT INPUT 7(] 10 23 BCO OUT MSB
COUNT EXTEND 8 ]9 SCAN INPUT
PHYSICAL DESCRIPTIONS
(16-lead ceramic dual-in-line (24 lead ceramic dual-in-line (28 lead ceramic dual-in-line
hermetic package)+ herme’uc package)+ hermetic package)*
1200 * 018 1 — 1400 ¢ 0I5 — - -
i;rgio%:nou 1 zas OOSGIO 006 !V I S TF - —— e
o o 1 ‘_“ i i ﬁ T
— SEERF R T | | EREYS
: o I
—— 800 * 010 —————= /L \\:-JT_ f‘g_ | le Qi e
095 o'o 035 oio ‘FM’M'I;LL;I]TM i o0 esrmem i s wes oo e 1 N
~ r—\ = oao _t 2:; ‘ .,
’ |-— "H'-J LOE’“ UV ZTL u u Uuow } i ‘\fgfﬁm{ﬁm]ﬂﬁwtmﬁywoﬂzﬁﬁ
i o o8 TYR | o6t o0s rve \ \J but h i :
ooz L - 200REF - T J
7 EQUAL SPACES 100 :jowrtg:g j?i' »
—~ % I e
50/
105°
L ‘J\'-omtoon —
*Suffix P 34 TYP o) o
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PACKAGE 16-pin plastic dual-in-line «

16 9
s O o T e N o Y s U s Y s Y s |

D

>

|
F .850

.?io NOM -085
T ¥
130
I B
130w 065
4
—*[—o18TYP 060 TYP

~300

lo—,zso
\‘_5° NOM
. Jtszs’ =2

PACKAGE 28-pin plastic dual-in-line «

[L* 1450

100
ininlininliaiulininininialalnl =) ‘

Ea
q

LI e gy

Special
Products i i
“l 075
4 “¥ors
J L 125 MIN
020 MIN
- 060% 002
-l L—PIN SPACING _.”'T)'ewp
(SEE NOTE)

- 540NOM —

5°TYP

625% 025
010

NOTES |
I. THE TRUE—POSITION .PIN SPACING IS QI00 BETWEEN
CENTERLINES EACH PIN CENTERLINE IS LOCATED
WITIN £0.100 OF ITS TRUE LONGITUDINAL POSITION
RELATIVE TO PINS | AND 28,

*Suffix N
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MK 5009 P
MK 5009 N

MOS Counter Time-Base Circuit m 0 STE K

D Jon-implanted for full TTL/DTL compatibility
D Internal clock operates from:

External signal

External RC network

External crystal

D Operates DC to above 1 MHz
U Binary-encoded for frequency selection

DESCRIPTION

The MK 5009 P is a highly ver-
satile MOS oscillator and di-
vider chain manufactured by
Mostek using its depletion-
load, ion-implantation process
and P.-channel technology.
The 16-pin DIP package pro-

MHz, the MK 5009 P provides
the basic time periods neces-
sary for most frequency meas-
uring instruments, i.e., 1 us
through 100 seconds. One-
minute, ten-minute, and one-
hour periods are also avail-

FUNCTIONAL DIAGRAM

INPUT

&

cd|

M ose.our
/T

vides frequency division able using a 1 MHz input. — W
ranges from 1 to 36x10%. The Using a 1/1.2 MHz input, the FEEDBAGK 2-2{— OSCILLATOR [~] CONTROL BT
circuit will operate from any MK 5009 P can also provide a TLAWP 1 +100 2
of three frequency sources: 50/60 Hz output for accurate 6 100
the internal oscillator with an generation of line frequencies RESET MAK—1 e 5
external RC combination; the in portable instruments or RESET 0—1—=_CONTROL o +108 £
internal oscillator with an ex- clocks. 240 ] el = |
ternal crystal; or with an ex- The time-base output (TIME —D-D; St M
ternally-applied TTL signal. OUT) is a square wave, its 212 g
Control inputs pfovide addi- frequency determined by the m & S d+10
tional versatility and allow the Selected counter division, and Z’E‘D"LE:: S S [{+6x107
circuit to be used in a variety by the oscillator frequency or I ! = 2 |—=1+108
of applications including in- &xternal input. The falling 20*‘9'];: H*-g(:(mss
struments, timers, and clocks. €dge of the output square — +§l0
wave should be used to con- Lt
With an input frequency of 1 trol external gating circuitry.
TIME OUT
ADDRESS INPUTS | WITHOUT RESET RESET BYPASS MODES (see page 3)
Reset Max. Reset Min. Mode 1 Mode 2 Mode 3
Ruax =0 Ruax =1 Ruax =0 Rwax = Vee Ruax =0 Rvax = Vee
23 22 21 20 Ro =0 Ro =0 Ro =1 Ro =0 Ro = Vee Ro = Vee
0O 0 0 O -+ 100 -+ 100 -+ 100 -+ 100 -+ 100 =+ 100
0 0 0 1 = 10! - 10! -+ 10! - 10!
0 0 1 0 + 102 Resets Resets + 102 +10? + 102
0 0 1 1 =103 =103 =103 =103
0o 1 0 0 =+ 104 Counters Counters =+ 104 -+ 104 -+ 104
0 1 0 1 -+ 105 =102 -+ 105 - 10?2
0o 1 1 0 = 108 to their to their =+ 103 =+ 106 =103
0 1 1 1 =107 = 104 =107 +— 104
1 0 0 O -+ 108 Highest Lowest -+ 108 =+ 105 =+ 102
1 C 0 1 -~ 6 X107 = 6 X 104 = 6 X 104 - 6 X 10!
i 0 1 0 =+ 36 X 108 States States -+ 36 X 108 =36 X 108 =+ 36 X 102
1 0 1 1 = 6 X 108 - 6 X 108 =~ 6 X 108 = 6 X 10?2
1 1 1 0 - 2% 104 = 2 X 10! = 2 X 10! = 2 X 10
1 1 1 1 Ext. In. Ext. In. Ext. In. Ext. Int. Ext. Int. Ext. Int.

*Addresses 1100 and 1101 result in Logic 0 at the output regardiess of the state of the Reset Max. and Reset 0 inputs.

Logic 1 = High = Vs;s
Logic 0 = Low = Vip

Special
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ABSOLUTE MAXIMUM RATINGS

Voltage on Any Terminal Relative to Vg .
Operating Temperature Range (Ambient)
Storage Temperature Range (Ambient)

RECOMMENDED OPERATING CONDITIONS
(0°C <T, <70°C)

. +0.3V to - 20V
0°C to +70°C

.- 55°C to + 150°C

PARAMETER MIN TYP MAX UNITS NOTES
Vs Supply Voltage + 4.5 + 55 Vv
Voo | Supply Voltage 0.0 0.0 \
Vee | Supply Voltage - 9.6 - 144 \Y
fyrau| Crystal Frequency 0.1 2.0 MHz
fre RC Frequency DC 200 kHz
fexr External Frequency DC 2.0 MHz
to Logic 0 Pulse Width, CLAMP — Note 5
Ext. Input 200 nsec
ton Logic 1 Pulse Width, Ext. Input 200 nsec
Reset Max 10.0 usec
Reset 0 10.0 nsec
R Feedback Resistance .01 2.5 Ma Fig. 1
V. Input Voltage, Logic 0, Reset Inputs 0.0 0.8 Vv
Reset (Bypass Mode) Voo Vee + 1.0 \Y Note 2
All Other Logic Inputs 0.8 \
Input Voltage, Logic 1, All Logic Inputs V-1.0 Vs Vss + 0.3 \Y
ELECTRICAL CHARACTERISTICS
(Vgg == 45V £10%; Vpp == 0V; Vgg = —12.0V +20%;0°C < T, < 70 C)
PARAMETER _ MIN TYP? MAX UNITS NOTES
Isg Supply Current, Vg 6.0 11.0 mA Note 1
leo Supply Current, Vgg 6.0 11.0 mA )
Iy Input Current, Logic 0 - 1.6 mA Note 2;
V, = 0.4V
Voo | Output Voltage, Logic 0 0.4 \Y loo = 1.6mA*
Von | Output Voltage, Logic 1 24 \ low = —40uA™
fsia Frequency Stability w/ Volt. Change, RC Mode +=3.0 % IV Note 3
/ Temp. Change, RC Mode -0.2 %/°C
Crystal Mode — Note 4
tee Jitter, Edge-to-Edge Variation <15 nsec Temp. & Sup-
ply Voltage
Constant

*Typical values at Vss = 45V, Vop == OV, Vee = — 12V, and Ta — 25°C

. Logic Inputs are: Reset Max; Reset 0; Address Inputs; Ext. Input; Ext/Int Select; and Clamp.
. Frequency variations due to power supply changes only.

. Crystal mode stability is dependent upon crystal.

. Minimum logic 0 time at clamp input is 50% of oscillator period.

g AW o

*Vou, VoL apply only to Time Out.

. Logic inputs at Vss, output open circuited. Each logic input (see Note 2) contributes an additional 1.6 mA (max.) to Iss when at logic 0.




DESCRIPTION OF OPERATION

The MK 5009 P consists basically of a series of
counters, selectable via an internal multiplexer.
The — 10' counter output is used to generate an
internal clock signal for the 10? through 36 X 108
counter stages, which are fully synchronous with
each other.

OSCILLATOR CONTROLS

Operation in the RC oscillator mode is achieved
as shown in Figure 1. Frequency, f, is approxi-
mately 0.8/RC. The clamp circuit can be used
in the RC mode to provide_one-shot or accurate
start-up operations. When Clamp goes to a logic
0, the internal circuitry is held at a reference level
so that upon release of the Clamp (return to
logic 1), the oscillator's first cycle will be a full
cycle.

The crystal oscillator mode is shown in Figure 2.
Values for the resistors are chosen to bias the
internal circuitry for optimum performance. The
two capacitors are chosen to provide the loading
capacitance (C,) specified for the selected crys-
tal. It is recommended that C1 = C2 == 2 C,.

RESET/BYPASS CONTROLS

The MK 5009 P provides two different reset con-
ditions. A positive-going pulse of 10 us or longer
on Reset 0 will reset counters to their lowest
state, while a positive-going pulse at Reset Max
will reset counters to their highest state. The
Reset Max control enables the user to set up the
counters to provide a falling edge at the next
oscillator cycle or negative-going external input,
regardless of which divider chain is selected.

In addition, taking one or both Reset Inputs to
the most negative voltage, Vg¢, allows bypassing
portions of the divider chain for testing or other
purposes (see table on page 1).

EXTERNAL/INTERNAL FREQUENCY SOURCE

When using an external signal source to operate
the MK 5009 P, that signal should be applied at
the External Input (Pin 3), and the External/Inter-
nal Select (Pin 5) should be brought to logic 1.

For operation with an internal signal, the Ex-
ternal/Internal Select should be at logic 0.

OSCILLATOR OUTPUT

The oscillator output, provided at Pin 10, is not
a true logic output, but may be used to drive a
high impedance device such as a junction FET
or other MOS circuitry.

VGG
({0) 0sC. ouT
R210Ke @ 25Kq
(9) FEEDBACK 2 Vo FEEDBACK 2
C225pF Vs
(®) FEEDBACK 1 ol 18
O Voo 0 (®) FEEDBACK 1
Vs ilZMu
FIG. 1
VDD
FIG. 2
PIN CONNECTIONS
TIME OUT 1 [Je 116 Ves
VDD 2 E :] 15 Vss
EXT INPUT 3 [] 114 2
RESET 0 4 [] 113 2
EXT/INT 5 O 012 2
RESET MAX 6 [] 11 2
CLAMP 7 [] 110 0SC. ouT
FEEDBACK 1 8 19 FEEDBACK 2

PACKAGE
16-pin ceramic dual-in-line

‘ M.

e
23

G

teo

r—— 800 * 010 ———————f

4

e
ok kg o
002
o st o

— 300
v

==l

Suffix P

PACKAGE
16-pin plastic dual-in-line

=TT ===

R R AR

=

mal T 30
100, Y

Ay

§ _J L 065
Y g
—{p—oeTve 060 TYP

=

.525:0‘1“
w L Suffix N

Special

Products
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APPLICATION — 10 MHz Frequency Counter

The circuit shown below is a frequency counter capa-
ble of counting input rates up to 10 MHz, selected in
four ranges. The MK 5009 P provides the time base
intervals while the Mostek MK 5002 P counter circuit
provides counting, storage, and display functions. Two
decades of prescaling using TTL are employed. TTL
one-shots provide proper timing for the 5002.

To replace the functions of the MK 5009 P, an active
device and Schmitt trigger for the crystal oscillator
would be needed, plus six 7490’s to achieve the cor-
rect time out. Replacing the functions of the MK 5002
would require four 7490’s, four 7475’s, and four BCD-
to-seven-segment decoders.

e
_____ 7400
CINPUT ) @ 7404
I CIRCUITRY : 7490
: BF“:F' . : 7413 7400 7404 7490 7400(3)
| . RU — ¢
R —E}scmwm TRIGGER
INPUT
+5V0 +5V +5V +5v 9
o e i _
. "l @ "I 7400 ]_
B L 1 O W LR DS UM 2400
7R Q|8 CLR QH—{B CIR T J7UR [T
T T ¥
Special +Vh +5V4 DT lzgg MK 5002 P
Product
roducts —D__ — 1350 =
MSD ol
ABCDETFGIS
piDs
2K2 (3)
7404 (3)
1113_
w5 | || s
[‘5‘&) ksvf : DISPLAY
7474 Hp S QF |4p S Q 5y I (FOR INTERFACE j—
@ |rpoddt v " REQUIREMENTS, REFER ————
, T0 MK 5002 P |
I [ i APPLICATIONS NoTE) | |
1
7400 400 1| [\-----No----- o !
- - 1.10,000. Hz
RESET 2 2 2.100.00 kHz
+5v 18M2 12Me MAX - TIANP 3.1,000.00 kHz
S RESET 0 4.10.000 MHz
EXT/INT
23
FB1
MK 5009 P
Sy =1 MHz 2
25k L, 82 7404 2K2
T 2| @ @
= +5V +5V
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PRELINMINARY MK 50070 N

CMOS Oscillator and Divider m ﬂ ST E K

FEATURES:
Low Power Dissipation
4-18 Volt Operating Range
Internal Zener Regulation
Internal Oscillator
DESCRIPTION:
The MOSTEK 50070 circuit is an oscillator
and divider circuit for specialized applications.
An external quartz crystal determines the os-
cillator frequency and the chip divides this

frequency by 49152. The output is buffered
by a 4 transistor bridge.

MOTOR VOLTAGE WAVEFORM PIN CONNECTIONS
Qe IGD
MOTOR VOLTAGE WAVEFORM OSC IN [J2 |5D 0SC OUT
(PIN 6 RELATIVE TO PIN 8)
ZENER [J3 140 Special
Products
o]
° Os 12
OUTPUT | [Os6 ng
TOSC + 49,152 av 00
OUTPUT 2 []8 9]

FUNCTIONAL DIAGRAM

/— OSCILLATOR - AMPLIFIER

200 n
+ oA 4 ¢ / -
3 S S3
Q > |6
2V 4 FREQUENCY [
T DIVIDER Q N LY
S S
2 19| clock
Motor
Coil
13
- O L —& L
2 15
22M ) \—— INTEGRATED CIRCUIT
QUARTZ “AAA-Q@
CRYSTAL
== —é =
‘ 7
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ABSOLUTE MAXIMUM RATINGS OVER FREE-AIR TEMPERATURE RANGE

Voltage on Any Pin Relative to Vg v e +22V
Operating Free-Air Temperature Range . . .. .. ... oiiiii .. 0°Cto70°C
Storage Temperature Range. . .. ..o v ittt ittt et e e it e —-40°C to +100°C

RECOMMENDED OPERATING CONDITIONS (0°C< T,< 70°C)

PARAMETER MIN MAX UNITS NOTES
Operating Voltage with 200 resistor +4 +18 Volts 1
Maximum non-recurring Transient —75 +110 Volts 2

ELECTRICAL CHARACTERISTICS (0°C< T, < 70°C)

PARAMETER MIN MAX UNITS NOTES

Zener Voltage at I, = 100 uA 10 14 Volts
Power Drain 30 mW 3
Total driver Voltage Drop Sq and
S4 or Sy and S3 1 Volt 4
Maximum Frequency 3.145728 MHz

Special NOTES:

Products 1. Pin 3 tied to Pin 4.

2. Time Constant Equals 45 milliseconds
3. With no load and VPD — VRS =10 volts
4, VDD - VSS = 4V, L =2m

PACKAGE DESCRIPTION 16 S
16 pin plastic e e I e e e Y e e O s

D
.300

r—zso-——' LI_J I S g S - — - LaJ

j—— .850

.020 NOM -065
\'5" NOM % 7/ , )
e 30502 100" j;fo
010 —-L— ;;M:x 065
—t
—*jf—o8TYP 060 TYP
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MK 5020 Series

MOS Calculator Series m 0 ST E K

FEATURES:

O Direct Segment Drive for LED’s

O Low Power Consumption

O Single Power Supply Voltage

O Internal Encoding of Keyboard Inputs
O Internal Debouncing of Keyboard Inputs
O Single 28-pin, Dual-in-line Package

0O ROM controlled

PACKAGE 28-pin dual-in-line plastic

e 1450
STANDARD PRODUCTS: |
| nmn_mnnr\nmnnr—\n:__:_ _EONOM
0O MK 5020 A 8-digit, six-function ) Al
(+, —, X, +, %, /) with constant eas* oz
Consumer . H H |15 gy I‘— o°
O MK 5021 C 10-digit, six-function

(+, = X, +, %, +/) with constant
0O MK 5022 A 8-digit, five-function (+, —, X, +, %)

r

with constant fully independent o :o
memory, and store/recall memory. ——#——-— ,] L_ Tﬁs_r

O MK 50203  8-digit, five-function (+, —, X, +, %) e, e T
with constant, fully independent (58 e

memory, reciprocal, and constant
register exchange

NOTES .

I. THE TRUE—POSITION PIN SPACING IS QIO0 BETWEEN
CENTERLINES EACH PIN CENTERLINE IS LOCATED
WITIN £0.100 OF ITS TRUE LONGITUDINAL POSITION
RELATIVE TO PINS | AND 28.
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ABSOLUTE MAXIMUM RATINGS OVER OPERATING FREE-AIR TEMPERATURE RANGE

(All voltages relative to V)
Supply Voltage Range Ve
Input Voltage Range

Operating Free-Air Temperature Range
Storage Temperature Range

+0.3V to —-17V
0°C to +55°C

RECOMMENDED OPERATING CONDITIONS (0°C < T, <55°C)

+0.3V to —20V
+0.3V to -20V
+0.3V to -7V

PARAMETER MIN TYP MAX UNITS NOTES
Vee Supply Voltage -12 -145 -17 volts 1
Viu Input Voltage, Logic 1 Vog—1-2 volts 2,8
Vi Input Voltage, Logic 0 Voo V¢s =5 volts 2
¢ Clock Period 55 1 nsec 3

ELECTRICAL CHARACTERISTICS (12 < V < 17;0°C < T, €55°C)

PARAMETER MIN TYP MAX UNITS NOTES
les Supply Current 6 mA
I Input Current @ Vy, Vg 150 300 nA 2
Ronses) Segment Output “On’’ Resistance 300 750 Q 4,7
Ronipie) Digit Output “On’’ Resistance 250 600 Q 4,8
lovises) Segment Output Leakage Current A 10 A 5,9
loupie) Digit Output Leakage Current A 10 nA 6,9

Notes:

(1) This parameter is relative to Vss.
(2) This parameter applies to the KN, KO, KP, and KQ inputs.

(3) The maximum clock period is related to the worst-case keyboard
entry time. 11 usec corresponds to approximately 44 msec
“key down’ time. Any increases in the clock period will affect
this entry time proportionately.

(4) Voltage across the output (relative to Vss) is 0 volts to 1.5 volts.

INTERNAL CLOCK OSCILLATOR

28
Vss
.
R =239 K 10% CH
C = 22 pF 5% Clock Input
1
i 3
for nominal <
RS Ve
140 KHz clock 15
—_——d
The oscillator waveforms appears as a ‘‘'sawtooth *’
voltage variation swinging between VSS and vGG /2.

(5) Voltage across the output (relative to Vss) is 0 volts to 7 volts.
(6) Voltage across the output (relative to Vss) is 0 volts to 17 volts.

(7) Segment output current must be limited to less than 7 mA per output.
(8) Because digit output voltages are used in scanning keyboard inputs,

external circuitry (e.g., a display driver) must require less than
2 mA from each digit output in order that the minimum value of
Vi can be satisfied in all applications.

(9) Segment and digit outputs are open drain transistors.

SEGMENT AND DIGIT TIMING AND POLARITY
Vsst

Segment
Output

V.,

SS+

Digit
Output

Note:

3 clock periods

j@———— 39 clock periodgs———#¢
(one digit time)

Consume

Segment and digit outputs are turned on to

Vgs for a

displayed segment.
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MK 5020AN

DESCRIPTION
PIN CONNECTION
The MK 5020 A is a six-function (+, —, X, =, %, V/)
8-digit calculator, featuring selectable constant, float- cLock | [e ] 28 vgg
ing or fixed decimal point (selectable to eight posi- ke 2 [ ] 27 ke
tions), selectable roundoff, algebraic or business entry,
credit balance, chain calculations, leading zero supp- o 3 O ] 26 KN
ression, and internal debouncing and encodingcf kay- p2 4 [] ] 25 ko
board inputs. 03 5 [ ] 24 op
Low power dissipation, broad supply voltage range, a 04 6 [] [J23 H
single power supply, and an internal clo¢k oscillator os 7 [ J 22 6
makes the MK 5020 A ideal forbattery-operated, hand- - :]
held calculators with lower system costs. o6 8 2l F
07 9 [] ] 20 E
08 10 [] [Ji9 D
D9 1l [] ]88 ¢
D10 12 [] 7 8
on 13 [ 116 A
NC 14 [] (115 Vgg
NC = NO CONNECTION
KEY MATRIX
DIGIT
KEYS o 0 9 . 8 7 6 5 4 3 T I KN
OPERATION ! " ¥ _** n l T
KEYS c CE ’ : /- = = - +  x + —> Ko
Y i i e | [T
POINT NN Kl N\ \ 7 6 5 4 3 2 I o—> KP
SWITCHES b n ¥*
MODE R = l\ - XX I\ ]\ I\
SWITCHES \\ K T—{own & R \\ k\ \\\ \\\F—i> KQ
(CONSTANT) A L A L L L
Consumer
: DIl DIO D9 D8 D7 D6 D5 D4 D3 D2 DI
REPRESENTS SWITCH - D‘;F % — OPEN # FLOATING POINT
K
D REPRESENTS SWITCH - o *¥% — V3 KO(7), KO(6), KQ(4)
(WITH DIODE) ] DIODES REQUIRED
K

;SS] NO SWITCHES AT THESE NODES OF THE MATRIX

DISPLAY FONT
CONNECTIONS FOR SQUARE ROOT KEY

entry . result
error minus overflow KQ D4 D6 D7 KO

0023456 7189E- o o

output time
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SCHEMATIC DISPLAY HP5082
A B C D E F G P DIl D8 D7 D6 D5 D4 D3 D2 DI
QO -v
‘» J KEYBOARD
ITT 500 ITT 500 i
CRa CR3
DIl
DP SELECT Di0
D2 D9
03 D8
(13_6—035 oe
34 sec_ D6 D5
—0O2 ,0— o7 E;
O, O— D2
lis_ Oo— 3 iz |0 o |9 8 7 3 5 a [3 ot
D?Io :: ZDH D0 D9 D8 D7 D6 DS D4 D3 D2 I'J(; or czﬂ‘Jf
el L L |,
NOTES: o] f MK 5020 A KN 128 KN
UNLESS OTHERWISE SPECIFIED ',3 c KO 25 CRE KO
| ALL RESISTORS ARE 1/74W, 5% 618 '——— RND UP
2 ALL DIODES ARE (N4I48 A KPP Vss 4 Vas L+ RND DN
—[ 28c| | RIS 15 CR7
'_2{2 PF 390K v
O—l—— vss Y2 J— cz2 *
V66 -
-V
o ' —O -
FIXED POINT KEY
PROBLEM OR FLOATING|CONSTANT| ENTRIES REMARKS DISPLAY
PERCENT KEY
Find 15% of 200 Floating * C 0.
15 15.
% 0.15
X 0.15
200 200.
= 30.
Find 15% of 200 Floating * C 0.
200 200.
X 200
15 15. Consumer
% 30.
Find 15% mark up Floating * C G.
on $200 and total 200 200.
+ 200.
15 15.
% | This gives the mark up 30.
= This gives the total v 230.
Find 22% discount Floating * C 0.
and selling price 526 526.
on $526 - 526.
22 22.
% This is the discount 115.72
= This is the selling price 410.28
CONSTANT PERCENT
Find 15% of: Floating on C 0.
200, 450, 372 15 15.
% 0.15
X 0.15
200 200.
= 30.
450 450.
= 67.5
372 372.
= 55.8 97




MK 5021CN

o . PIN CONNECTION

The MK 5021 Cisasix-function &, —, X, +, %, /) 10-

digit calculator featuring selectable constant, floating cLock 1 [Je [ 28 vgg

decimal point (selectable to ten positions), floating kP 2 [ 27 Ka

negative sign, algebraic or business entry, creditbalance, s

chain calculations, display blankingduringclaculations, o O L] 26 KN

leading zero suppression, and internal debouncing and D2 4 [] ;] 25 KO

encoding of keyboard inputs. 03 5 [ ™) 24 DP

Low power dissipation, broad supply voltage range, a 04 6 [] ] 23 H

single power supply, and an internal clock oscillator o5 7 [ 226

make the MK 5021 C ideal for battery-operated, hand-

. pe 8 [] 21 F

held calculators with lower system costs.
o7 9 [] b 20 E
08 10 [] b 19 D
D9 1 [} Jis ¢
oo 12 ] 17 B
o 13 ] ]ie A
NC 14 [ 115 Veg

NC = NO CONNECTION

KEY MATRIX
2:56‘:; % 0 9 8 7 6 5 4 3 2 | > KN
C | ] |
P |
2E$:AT°N C MCE . z T M i X + —= Ko
AL Lo [ ] [ T ] [ ]
POINT \\ 0 9r— 87 6 5 4 3 2 | —{> KP
SWITCHES ] ] l l »*
¥* ¢
SWITCHES NERENENENENEWN R ke
(CONSTANT) L A A A ™ ™ A A
Consumer
ol DI0O D9 08 D7 D6 DS D4 D3 D2 DI
REPRESENTS SWITCH — D‘;l- ¥ — OPEN > FLOATING POINT
@‘ NO SWITCHES AT THESE ¥¥ — ¥ > KO(7), KO(6), KQ(4)
] NODES OF THE MATRIX DIODES REQUIRED
D REPRESENTS SWITCH-
(WITH DIODE) @
DISPLAY FONT CONNECTIONS FOR SQUARE ROOT KEY

entry  result
FLOATING error overflow KQ D4 D6 D7 KO

=0il23y SE‘TBBEX?:W L
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SCHEMATIC
DISPLAY HP5082
A ] [ o) E F G P DIl DI0O D9 D8 D7 D6 D5 D4 D3 D2 DI
O —v
J KEYBOARD
ITT 500 ITT 500 Vi
CR4 CR3
L DIt
DP SELECT DIO
R — D9
03 [bX:]
D4 D7
D5 06
45 O—os DS
_023 670_ o7 0a
@] 03
—O lo 93(}— D8 D2
l—ioi O—po 3 iz | fio |9 fs |7 |s |5 |a [3 D!
D?’O _::_ ZD” DIO D9 DB D7 D6 D5 D4 D3 D2 :(; . CR2 St )
2! F K
z,: E MK 5021C NE “
'|97 c ko |22 Ko
16 2 KP  Vgg 2 Voo
| 28¢ "'RiI5 15
22PF 390K
O————J— vss Y2 l c2 O ves
ol
Voo
-v
G- l —O-v
FIXED POINT KEY
PROBLEM OR FLOATING |CONSTANT|ENTRIES REMARKS DISPLAY
PERCENT KEY
Find 15% of 527 Floating * C 0.
15 15.
% 0.15
X 0.15
527 527.
E 79.05
Find 15% of 527 Floating x C 0.
527 527.
X 527.
15 15.
% 79.05 Consumer
Find 12.5% mark Floating * C 0.
up and selling 450 450.
price on $450 X 450.
item 12.5 12.5
% This is the mark up 56.25
x This is the selling price 506.25
Find 8.3% discount Floating * C 0.
and selling price 200 200.
on $200 item X 200.
8.3 8.3
% This is the discount 16.6
= This is the selling price 183.4
CONSTANT PERCENT
Find 15% of: Floating on C 0.
200, 450, 372 15 15.
% 0.15
X 0.15
200 200.
= 30.
450 450
= 67.5
372 372.
= 55.8 99




MK 5022AN

DESCRIPTION
The MK 5022 A is a five-function (+, —, X, +, %), 8- PIN CONNECTION
digit calculator with fully independent memory. Only
20 keys are required to implement the five functions cLock 1 []e [ 28 vss
with memory, resulting in a unit which is compact, kP 2 [ [] 27 ka
economical, and simple to operate. Additional fea- o1 3 ] ) 26 kN
tures are automatic constant, floating negative sign,
algebraic entry, floating decimal point, chain calcula- o2 4 [ ] 25 Ko
tions, credit balance, leading zero suppression, dis- 03 5 [ [] 24 oP
play’ t_)lanking during calculations, ancj internal de- 04 6 [ ] 23 H
bouncing and encoding of keyboard inputs. os 7 OJ 22 6
Low power dissipation, broad supply voltage range, D6 8 (j (a1 F
a single power supply, and an internal clock oscillator 07 9 [] ] 20 €
make the MK 5022 A ideal for battery-operated hand- o O] s o
held calculators with lower system costs. o8
ps I [ 118 ¢C
DIO 12 [] Ji7 B
o 13 ] 6 A
NC 14 ] [ 15 Vge
NC = NO CONNECTION
KEY MATRIX
2:-:67;; \\\ o ) 8 7 6 5 'y 3 2 | —> KN
OPERATION S [c R ,,] -I ] I I l j_ . X0
KEYS NN 2 K e T e 0 R e il e g
oeemas- L0 L L L L L L L L L L
EWITCHES RN N N NN\ N N ] \[ N\ N N kP
MODE w

/A

/]
#
%

/)
74
.

%
%

N

SWITCHES NN\ KQ

NEENEWN
_— (CONSTANT) A A l L DA L
6

o] DiO D9 (] -] b7

o

o

o

re

o

o >

= 7.

3 D2

REPRESENTS SWITCH- °[%}

g
K
X NO SWITCHES AT THESE
A\\Y NODES OF THE MATRIX
DISPLAY FONT
FLOATING ME'N:‘ORV :\EI::;IW

= 0fZ23d4se 190 ™

STROBED AT DIGIT
It OUTPUT TIME

100




SCHEMATIC

F

DISPLAY HP5082
G P DIl__DIO D9 D8 DO7

D6 D5 D4 D3

l\ ITT 500

KEYBOARD

DIl

D0

DS

D8

D7

D6

D5

04

D3

D2

I TT 500
13 12 1] 10 9 8 7 6 5 4 3
L24) on DO D9 D8 D7 D6 D5 D4 D3 D2 DI
22
21 N
20 K
MK 5022 A

19

8

17

16

D!

KN

.
J_ 22 PF 330K

QO vss

KO

QO -v
KEY
PROBLEM ENTRIES REMARKS DISPLAY
MEMORY ADD M} { Clears
C Memory
+27.84 C Clears display 0.
+56.352 27.84 27.84
M 27.84
+ Memory in use indicator L 27.84
56.352 L 56.352
M} { adds display L 56.352
+ - to memory L 56.352
R/S recals total L 84.192
MEMORY SUBTRACT M} { clears
C memory 84.192
+27.20 ) C clears display ) 28.
-56.35 7.20 7.
M } adds display 27.20
+ { to memory L 27.20
56.35 L 56.35
M subtracts display L 56.35
- { from memory L 56.35
R/S recalls difference L -29.15
memory has credit
balance
MEMORY
STORE M Scratchpad
c! 29.15
C 0.
9/4, 9/5, 9/6, 9X4 9 constant dividend 9.
M ¢ stores 9.
R/S in memory L 9.
= L 9.
4 division # 1 L 4,
= quotient # 1 L 225
MEMORY RECALL R/S recalls memory L 9.
- L 9.
5 divisor  # 2 L 5.
= quotient # 2 L 1.8
R/S recalls memory L 9.
- L 9.
6 divisor # 3 L 6.
= quotient # 3 L 1.5
R/S L 9.
X L 9.
4 multiplier L 4.
= product L 36.

Consumer
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DESCRIPTION
The MK 50203 is a six-function (+, —, X, +, %, 1/X),

MK 50203 N

PIN CONNECTION

8-digitcalculatorwith fully independentmemory. Addi- cLock | [Je ] 28 Vg
tional features are automatic constant, repeat add, ex- w2 O 27 &
change, floating negative sign, algebraic entry, float- e
ing decimal point, chain calculations, credit balance, or 3 Ej [ 26 kN
leading zero suppression, display blanking during cal- p2. 4 [ 25 ko
culations, and internal debouncingand encoding of key- b3 5 M 24 NC
board inputs.
04 6 [ [le3 C
Low power dissipation, broad supply voltage range, a o5 7 ] 22 p
single power supply, and an internal clock oscillator - T2 oA
make the MK 50203 ideal for battery-operated hand- be 8 2i
held calculators with lower system costs. o7 9 [] (120 E
ps 10 [ e D
0 I [ 118 G
pIo 12 [ J17 B
DIl 13 [ 116 F
NC 14 ] (115 Vg
NC = NO CONNECTION
KEY MATRIX
DIGIT N
KEYS N ‘l’ 9 T 'lf 6 -'l> 4 Ts ? | > kN
OPERATION KNI 3 ] - _ _
KEYS N « % EIx—-{x .—1°/[° + = — xo
MEMORY I
KEYS M N—M+ N RM RN ¢ M NN &P
MODE N N N N T\ N N
o SWITCHES R\ N\ \\ \\ \\ N \Q—D KQ
DIl DIO D9 D8 D7 Dé DS D4 D3 D2 DI
REPRESENTS SWITCH- P}
K

102

NO SWITCHES AT THESE
NODES OF THE MATRIX

N

EXTERNALLY CONNECT KQ AND KO

DISPLAY FONT

FLOATING

— 0023456189

MEMORY  RESULT MEMORY
IN OVERFLOW OVERFLOW

sials
\_—.V_—J

STROBED AT DIGIT "
OUTPUT TIME




SCHEMATIC

DISPLAY HP 5082

D E G P DIl DIO D9 DB D7 D6 D5 D4 D3
O -v
ITT 500 ITT 500
13 12 | 10 9 8 7 6 5 4

22101 DO DS D8 D7 D6 D5 D4 D3 D2 DI
18

2 26
16 )¢ KN
20 |¢
o MK 50203
23]° 25
> KO

B 27
2L Vss ] Voo *Q

28,550 |390K 15
J— C)Vss
Vss Ol uf
ue T
Ve
-V
‘ O -v

KEYBOARD

KN

KO

Consumer
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Consumer

104

KEY
ENTRIES

REMARKS REMARKS DISPLAY
MEMORY ADD " ol 10
ears .
+27.84 C } { Memory 0.
M . 851: Clears display g;gz
Y L 27.84
+ Memory in use indicator L 56.352
56.352 L 56.352
M} { adds display L 56.352
+ to memory L 84.192
R/S recals total
Exchange Operands
26.3+2.18= C 0.
26.3 26.3
+ 26.3
2.18 2.18
= 12.06422
2.18+26.3= C 0.
26.3 26.3
+ 26.3
2.18 2.18
EX 1st entry will be stored as constant 26.3
= 0.0828897
39.7 + 26.3= 39.7 39.7
= 1.5095057
2X3 = C 0.
4X2 = 2 2.
5X2 = X 2.
3 3.
EX 1st entry will be stored as constant 2.
= 6.
4 4,
= 8.
5 5.
= 10.




PRELIMINARY MK 50280 N Series

8-Digit Calculator Series m 0 ST E K

FEATURES

O Direct Segment Drive for LED’s

O Low Power Consumption

O Single Power Supply Voltage

O Internal Clock Requiring No External Components
O Single 28-pin, Dual-in-line Package

O Internal Encoding of Keyboard Inputs

O Internal Debouncing of Keyboard Inputs
O Regulated Segment Outputs

0O ROM Controlled

STANDARD PRODUCTS

O MK 50281 8-digit, five-function (+, —, X, +, %) PIN CONNECTION
with automatic constant and store/recall memory

0O MK 50282 8-digit, five-function (+, —, X, +, %)
with automatic constant, average function and item

V. | 28] sF
counter. s []e 28]
. . s [2 7] sB
O MK 50283 8-digit, six-function (+, —, X, +, %, \/) 2] 27
with automatic constant s [3] 26] sa
8-DIGIT CALCULATOR SE [4] 25 sc
sP [_5: 24 TSET
NC E @ Vbo Consumer
wreaeace [ DISPLAY NC [7] wmksozson  [23 KN
/T Ne [8] 2] D,
¥ .. ko [3] 2d D2
KEYBOARD L_':> NG @j E D3
MK 50280 0
rower |- SERIES p,, [i] i8] D4
SUPPLY
Do [12] 7] os
SYSTEM DIAGRAM Dy [13] 6] D6
Dg [14] is] D
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ABSOLUTE MAXIMUM RATINGS OVER OPERATING FREE-AIR TEMPERATURE RANGE

(All voltages relative to V)
Supply Voltage Range V ... ...ttt +0.3V to —20V
INPUt Voltage Range . . vuve e einie ittt e i eecaeeeaeaeeanns +0.3V to —20V
Output Voltage Breakdown SA—SG .....coviiiiiiiiiiii i ieeannns +0.3V to —17V
DI=DI oo +0.3V to —17V
Operating Free-Air Temperature Range..........cooveviiiiieeneennsen. 0°C to +65°C
Storage Temperature Range .....evuvreieeiieireiieriiiiieeraeenneenn. —40°C to +100°C
RECOMMENDED OPERATING CONDITIONS (0°C < T, < 55°C)
PARAMETERS MIN TYP MAX UNITS
Vae Supply Voltage —-12 —14.5 -17 volts
Viu Input Voltage, Logic 1 Vss—1.2 volts
ViL Input Voltage, Logic O volts
0 Clock Period Internal U sec
ELECTRICAL CHARACTERISTICS (12< V< 17;0°C< T, < 55°C)
PARAMETERS MIN TYP MAX UNITS
lga Supply Current 6 mA
I Input Current @ V; =V _ 150 HA
Ron (seg) | Segment Output “On" Resistance Programmable Q
Ron (pig) | Digit Output “On’’ Resistance 0
loL (sEG) Segment Output Leakage Current 1 10 uA
loL (D1G) Digit Output Leakage Current A 10 HA
senies

DISPLAY FONT

FLOATING

— Q0fl23dHse 189

NOTE. DISPLAY FLASHES FOR OVERFLOW

Vss
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| MK 50281 N

The MK 50281 is a five-function (+, —, X, +, %), 8-digit calculator featuring automatic constant, floating
negative sign, algebraic entry, floating decimal point, chain calculations, credit balance, leading zero supp-
ression, display blanking during calculations and internal clock oscillator. A floating negative sign elimi-
nates the need for a ninth digit. A store/recall memory allows the contents of the display register to be
placed in memory for subsequent recall on demand..

OUTPUTS
The digit outputs, D]—D1 1. are selected (conduct to V__) sequentially. Note that there is inter-digit
blanking. The digit lines are also fed back to the chip (min. level = ) as keyboard inputs.

The segment outputs (SA—SG, Sdp) select the appropriate seven-segment code (with decimal point) for
each digit as thatdigit is selected. ** A segmentoutput conducts to V¢ when selected. When not selected,
asegment outputisin an open-drain state. The resultant display font is shown. * Segment output current
is controlled by the I¢et input (see direct drive).

*|leading zeros are blanked
**The floating negative sign is always selected during the digit position to the immediate left of the most
significant digit

DIRECT DRIVE

The regulated segment outputs of the MK 50281 are capable of sourcing up to mA for the purpose
of driving the segments of common cathode LED displays. lget (pin 24) regulates the segment output
current. Placing a resistor between pin 24 and V,, determines the peak segment current in the following
manner

\ % VDE

Peak current= 10 X -—gl

Pin 24
OVERFLOW

Attempting an entry of more than 8 digits exceeds the capacity of the MK 50281 and results in an entry
overflow condition. This causes the display to blink repetitively as an overflow indication. All keys ex-
cept C/CE will be inoperative. These, however, may be used to clear the overflow condition in the course
of their usual function.

A calculated result in excess of 8 digits exceeds the capacity of the MK 50281 and produces a result over-
flow condition. This causes the disgﬁay to blink repetitively as an overflow condition. The display will

contain the correct answer (+ by 10° to 8 significant decimal places). All keys except C/CE will be inop=
erative. This may be used to clear the overflow condition in the course of its usual function.

KEY MATRIX Consumer
MK 5028l
%u %m %9 Ds q7 ﬁs ﬁs ﬂ4 ﬂs ﬂ? ﬂn
Ko— ¢ t— % FsMiee R = H X FH » (= + M -
KN — 0O 94 8 7rHH6MHMH5MHM4FMH43FMH2 I
% - Computes and displays a percentage of a number which may be added to (tax) or sub-

tracted from (discount) the original value.
SM -  Store the display to the memory register.

RM - Recalls the memory register to the display.
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Consumer
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MK 50282 N

The MK 50282 is a five-function (+, —, X, +, %), -8-digit calculator with an average value function, an item
counter function and automatic constant. Additional features are floating negative sign, algebraic entry,
floating decimal point, chain calculations, credit balance, leading zero suppression, display blanking dur-
ing calculations, and internal clock oscillator. A floating negative sign eliminates the need for a ninth digit.

DESCRIPTION:

OUTPUTS

The digit outputs, D]—D“, are selected (conduct to V..) sequentially. Note that there is inter-digit
blanking. The digit lines are also fed back to the chip (min. level = ) as keyboard inputs.

The segment outputs (SA—SG, Sdp) select the appropriate seven-segment code (with decimal point) for
each digit as that digit is selected. ** A segment output conducts to Vg when selected. When not selected,
asegment outputisin an open-drain state. The resultant display font is shown.* Segment output current

is controlled by the lgg¢ input (see direct drive).

*leading zeros are blanked

**The floating negative sign is always selected during the digit position to the immediate left of the most
significant digit

DIRECT DRIVE

The regulated segment outputs of the MK 50282 are capable of sourcing up to mA for the purpose
of driving the segments of common cathode LED displays. lgg¢ (pin 24) regulates the segment output

current. Placing a resistor between pin 24 and V determines the peak segment current in the following
manner
Vp

D \Y
Peak current = 10 X7 % bb

Pin 24
OVERFLOW

Attempting an entry of more than 8 digits exceeds the capacity of the MK 50282 and results in an entry
overflow condition. This causes the display to blink repetitively as an overflow indication. All keys ex-

cept C/CE will be inoperative. These, however, may be used to clear the overflow condition in the course
of their usual function.

A calculated result in excess of 8 digits exceeds the capacity of the MK 50282 and produces a result over-
flow condition. This causes the display to blink repetitively as an overflow indication. The display will
contain the correct answer (= by 10° to 8 significant decimal places). All keys except C/CE will be inop-
erative. This may be used to clear the overflow condition in the course of its usual function.

KEY MATRIX

MK 50282
Dl“ Dlno D|9 Ds Dl7 Dls Dls 014 Dla Dlz Ejn
KO— C FHHCEr % %I NH THXH*H=H+MH-
KN— 1 o9 8 7 6 5 4 32 |
% - Computes and displays a percentage of a number which may be added to (tax) or sub-
tracted from (discount) the original value.
N - Recalls the number of entries in a 'Iist. This may be divided into the total to compute

the average value.

l- Permits the calculator to be used as a counter. Each depression of the key increments
the display by one.




MK 50283 N

The MK 50283 is a six-function (+, —, X, +, %, /), 8-digit calculator featuring automatic constant, float-
img negative sign, algebraic entry, floating decimal point, chain calculations, credit balance, leading zero
suppression, display blanking during calculations, and completely internal clock oscillator. A floating neg-
ative sign eliminates the need for a ninth digit.

DESCRIPTION

OUTPUTS

The digit outputs, D] D11, are selected (conduct to V s) sequentlally Note that there is inter-digit
blanking. The digit lines are also fed back to the chip (mm level = ) as keyboard inputs

The segment outputs (SA—SG, Sdp) select the appropriate seven-segment code (with decimal point) for
each digit as that digit is selected. ** A segment output conducts to Vg when selected. When not selected,
asegment outputisin an open-drain state. The resultant display font is shown.* Segment output current

is controlled by the Iggt input (see direct drive).

*leading zeros are blanked
**The floating negative sign is always selected during the digit position to the immediate left of the most
significant digit

DIRECT DRIVE

The regulated segment outputs of the MK 50283 are capable of sourcing up to mA for the purpose

of driving the segments of common cathode LED displays. lget (pin 24) regulates the segment output

current. Placing a resistor between pin 24 and V determines the peak segment current in the follow-
ing manner

Voo Voo
Peak current = 10 XT R
Pin 24

OVERFLOW

Attempting an entry of more than 8 digits exceeds the capacity of the MK 50283 and results in an entry
overflow condition. This causes the display to blink repetitively as an overflow condition. All keys ex-
cept C/CE will be inoperative. These, however, may be used to clear the overflow condition in the course
of their usual function.

A calculated result in excess of 8 digits exceeds the capacity of the MK 50283 and produces a result over-
flow condition. This causes the dis, glay to blink repetitively as an overflow indication. The display will
contain the correct answer (+ by 10° to 8 significant decimal places). All keys except C/CE will be inop-
erative. This may be used to clear the overflow condition inthe course of its usual function. Consumer

KEY MATRIX

MK50283
Oun Dw Do Dle Dr DOe Ds Da D3 D2 Dln

[

KO— C FqCE ®

KN— %I O0rH—95H8H7 6r45rq44rHq43r12mMH1I

% - Computes and displays a percentage of a number which may be added to (tax) or sub-
tracted from (discount) the original value.

v Computes the square root of the display.
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RECOMMENDED INTERFACE CIRCUIT Yss:ov

CIRCUIT
MK 50280N FAMILY GROUND
1450
‘IOO
i O O O O O O O O O e O B W

T
C S TYP

|0 J IS [ D [ Dy G g Dy S [ N N N NS N

625 025
010

)
b ] ok

125MIN NOTES.
020 MIN .l L by —f— I. THE TRUE—POSITION PIN SPACING IS OI00 BETWEEN
_-J L_oso_ooz -"H~7,.ewp CENTERLINES EACH PIN CENTERLINE IS LOCATED
PIN SPACING WITIN *0.100 OF ITS TRUE LONGITUDINAL POSITION
(SEE NOTE) RELATIVE TO PINS | AND 28.
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MK 50040F-1
MK 50040F-2

CMOS Oscillator/Divider

FEATURES:

Low power dissipation
Direct replacement for SCL 5437

Inverter for crystal controlled oscillator
with external frequency determination

DESCRIPTION:

The MK 50040 is a CMOS nine stage binary ripple divi-
der useful in timekeeping applications. The chip has
two output frequencies of 64 Hz and 1024 Hz with an
input frequency of 32768 Hz determined by a crystal.
The 64Hz provides the main timekeeping pulses and the
1024Hz is used to operate a dc-dc converter.

The 64 Hz output device is an open-drain P-channel de-
vice which will deliver 50 uA with -1 volt drop when on
and less than 50 na at -15 volts (for MK 50040F-1) or
-10 volts (for MK 50040F-2) when off. The 1024 Hz
output is a CMOS inverter.

FUNCTIONAL DIAGRAM

— 1024 Hz
'_c’___%?vss o—{el 478> ——-{>o—4

=Voo
64 Hz

6
——‘2 >o—<>—-l>c 23 {45 —l 3
!

TIMING DIAGRAM —® — I3 M SEC

(0] m M
64 Hz r

OUTPUT
-V

o)

SO

—ete— |3 M SEC
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ABSOLUTE MAXIMUM RATINGS
Storage Temperature Range —40° to +100°C

Operating Temperature Range —10° to +60°C

DYNAMIC OPERATING CHARACTERISTICS at T, = 25°C, Vpp = —1.55V

LIMITS
CHARACTERISTICS SYMBOL UNITS
TEST CONDITIONS VIN T TYP. | MAX,
Oscillator Frequency
Operating Current I 32768 Hz 3 5 uA
No Load
Minimum Starting Voltage Vg —1.35 Volt
64 Hz |ON Vg = —1volt| 50 75 - A
] output - H
Output Current MK 50040F-1 I, Pinp3 OFF Vour=—16volt] _ [g o1 0.05
64 Hz |ON Vv = —1 volt _
Output Current MK 50040F-2 I, output OUT_ 20 75 uA
Pin3 |OFF Vour=-10volt | _ 1901 0.05
Pulse Width tiea) Pin 3 8 13 18 | usec
Sink Pin4 \“0" Vour = Vppt-7V| 200 -
Output Current I, 1024 Hz ooy — - oy uA
Source output our_ 20 - —
Pulse Width Tw(1024) Pin 4 8 13 18 | usec

It is very important in testing and application of low power time base IC’s that external
wiring or interconnection capacitance be minimal since such capacitance can cause significantly in-
creased power consumption.

RECOMMENDED CIRCUIT
for 32768 Hz crystal

Consumer 3 4
Zcz I ¢

N\ —9—AAM——1| 0SCOUT  Vgg 10
T xtac
{

~|
1

2 OSC IN NC 9

64 Hz 3 64Hz OUT NC 8

|——4|024HzOUT NC 7| -L55V

5 NC Vop 6
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SCHEMATIC

I 20SC IN NC 9

3 64Hz0UT NC 8

4 1024 Hz OUT NC 7 -1.58V

5 NC Vop 6 ———I

PACKAGE

INDEX AREA (Dot Indicates Pin 1)

.050 TYP—‘ {

B : 265

t c =
L.OIS TYP 1

: {- .055 “—] r_ 165
L .020 L——- £.olo ‘——‘l - "

113



PRELIMINARY

MK 50250N Series

MOS Digital Alarm Clock

FEATURES

Single Voltage Power Supply

Intensity Control

Simple Time Setting

4 or 6 Digit Display

AM/PM and Activity Indicator

Selectable Input Frequency and Output Mode
MK 50250 — 12 hr/60 Hz or 24 hr/50 Hz
MK 50253 — 12 hr/50 Hz or 24 hr/50 Hz
MK 50254 — 12 hr/60 Hz or 24 Hr/60 Hz

24 hr. Alarm
Snooze Alarm

DESCRIPTION

The MK 50250 is a versatile
MOS/LSI clock circuit manu-
factured by MOSTEK using
its depletion-load, ion implan-
tation process and P-channel
technology. The circuit can
be used to construct a digital
alarm clock with the addition
of only a simple power supply,
e clisplay, and standard interfac-
ing components. (See Typical
Circuit Configuration). The
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circuit is compatible with 4 or
6 digit sevensegment multiplex-
ed displays. An AM/PM and
circuit activity signal is gene-
rated by the chip. The alarm
operates in a 24 hour mode,
which allows the alarm to be
disabled and immediately reen-
abled to activate 24 hours later.
The snooze inhibits an activa-
ted alarm for 10 minutes.

FUNCTIONAL DIAGRAM

ouRs Test rest
e seLecT "2

”WW4EH_{ - comrer

Tens wiw SET
rouRs SET
DISPLAY | WODE

Arpm
snoozE

oiseLay EnaBLE

INTENSITY CONTROL.
ALARM ENABLE
avamu outeuT

ALARM SET TIME REGISTER

PIN CONNECTIONS

28 Vg,
27 S

26 S,

25 Sg

24 S,

23 AM/PM

50/60 K, INPUT

21 HOURS / Hz SELECT
20 NC

19 SNOOZE

18 ALARM ENABLE

17 ALARM OUTPUT

16 NC

IS DISPLAY MODE

Vss

Se

Se

Se

D¢

Ds

Ds

D3

ACTIVITY INDICATOR D
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INTENSITY CONTROL
DISPLAY ENABLE
TENS MIN SET
HOURS SET 14
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]
nooNnnNonNnOonNAOnNnn
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ABSOLUTE MAXIMUM RATING OVER OPERATING FREE-AIR TEMPERATURE RANGE

Voltage on any pin relative to V gg
Output Voltage Breakdown on any output relative to V g

Operating Free-Air Temperature Range

+0.3t0 —18.0 V
—18.0V @ 10 1 A
0°C to 55°C

Storage Temperature Range

—40°C to + 100°C

RECOMMENDED OPERATING CONDITIONS (0°C< T , <55°C)

PARAMETER MIN MAX UNITS NOTES
Operating Voltage V —-18.0 -9.0 volts 9
Relative to V g
Input Logic Levels 1,2
“1"" Logic Level Vgs—0.3 Vgs+0.3 volts
“0" Logic Level —-18.0 Vppt0.5 volts
ELECTRICAL CHARACTERISTICS (9V < Vg —V,,< 18V,0 °C < T, < 55°C)
PARAMETER MIN MAX UNITS NOTES
Output Current
Sa—Sg,De =Dy, AM/PM
““1"" Logic Level 0.5 mA 3
0" Logic Level 4
Alarm Output Current
““1'" Logic Level 0.5 mA 3
0" Logic Level —5.0 pA 5
Supply Current, | pp 10 mA 8
Input Current
Tens Min Set, Hours Set 50 1000 LA 6
Hours/Hz Select 5 100 LA Consumer
Alarm Enable,Snooze 5 100 uA
50/60 Hz Input, Display Enable —15 —200 vA 7

Notes:

1. 50/60 Hz Input has 3 volts of hysteresis for noise protection

2. “Display Mode’* and “Intensity’’ are three state inputs which

will self seek third state if left open.
3. Output voltage equal to VSS—2.0 volts.
4. Open drain output.

. Output voltage equal to Vpp +4.0 volts.

. For power up clear, capacitance to Vgg must not exceed 20pF.
. Pull-up device provided on 50/60 Hz input.

. Outputs open

9. Pins 16 and 20 may be tied to Vg or left floating.

0 ~NOO

PACKAGE DESCRIPTION

1.450

BAommconanacomoch 4
oty

¢

L#uuuuuuuuuuuul;l
3

28-lead dual-in-line plastic package

e

-J ol 018 TY?

Jrin seazin 3 isee noTE 1

NOTE:

1. The truc-pexition pin soecing is 8,100 between conteriines
Each pin cor tarhing i located withun # 0.010 of its Urve.
000N reletive 10 pins § ond 28.

5 540 NOM ——f ou
'y ~ 4 priooNoM (09O
075 -t
I‘ s 150
128 \
128 MIN
—t
0602 002 -—-—j
010
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OPERATION

The MK 50250 requires a single power supply with a
voltage range from 9V < V ¢ —V pp <18,

0 Vss

T

A Three State Input is one of the features which
MOSTEK has employed on the MK 50250 to reduce
system expense and simplify operation for the con-
sumer. By switching Display Mode to one of three
possible states the mode of operation is as follows:

acceptable

Voo

Display Mode Input Mode
Vs Alarm Set
Open Real Time
Voo Count Inhibit

When in alarm set mode the alarm time is displayed and

may be altered using the time set procedure (see setting).

In the real time mode the real time is displayed andmay
also be altered using the same procedure. Count inhibit

halts the counting of the clock. The display shows the

halted time and may be altered by the time set procedure.

The display outputs of the MK 50250 requires the use
of segment displays which can be multiplexed. The scan-
ing oscillator is completely internal and requires no ex-
ternal components. As can be seen in the timing dia-
gram each digit is on 14.29% of the time required to
scan all 6 possible digits when the intensity mode switch
is on bright.

DISPLAY TIMING
Vss®

DIGIT N

DIGIT (otf)

DIGIT ON

Vss T T
| oIM ' MEDIUM
-— 2.60% -— 720 %

' 1

ON TIME

BRIGHT
14.29 %

DIGIT N + 1

Vss

SEGMENT BLANKING

40 us (M) 150 us miNIMUM
120 us (MAX) 440us MAXIMUM

NOTES! |. DISPLAY SCANS DIGIT | (UNIT SECS) TO DIGIT & (TENS HR.)
2. SEGMENT POLARITY IS PROGRAMMABLE.

3. BLANKING TIME LINEARLY TRACKS DIGIT ON TIME.

The Intensity Control Input provides the following
degrees of display intensity:

Intensity Control Input Mode  Duty Cycle
Vss Bright 14.29%
Open Medium 7.20%
V oo Dim 2.60%
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The intensity can be controlled either manually or auto-
matically (see ‘“Automatic Intensity Control diagram”’).

The display can be blanked by an external control by
connecting the Display Enable input to V5. Leaving
this pin open allows internal pull-up to Vg5 which
enables the display. This feature allows the display to
be time shared with other information.

When power is initially applied both real time and alarm
time will be at 12:00:00 midnight in the 12 hr. mode
and 00:00:00 in the 24 hr. mode. The units minutes
digit can be advanced at a 2 Hz rate by connecting
both the hours set pin and the tens minute set pin
to Vss , this also resets seconds to zero. The tens minute
digit will advance at a 2 Hz rate when the tens minute set
pin is connected to V gs. The hours digit will be advanc-
ed by connecting the hr. set pin to V. The carry from
one digit to the next more significant digit does occur
so setting should be performed from the least significant
digit to the most significant. Both pins have internal
pull-down resistors and can be either left open or tied
to \,, when not being used.

The chip can be used with either a 4 or 6 digit display.
If digits D; and D , are not used to display seconds
and tens of seconds, the user is unable to tell if the
circuit is active until the minutes digit changes. In
order to more quickly determine clock activity, a colon
or other indicator can be flashed at a 1 Hz rate by
connecting D, to Vi . D,can then be used to drive the
colon or activity indicator. The D, output usedin this
mode occurs during D, and D 5 time so that thedecimal
point for digits D , and D 4 can be used as a colon.

(10)
DI —Vss
(9) ITTS0I
D2
p— Digit
Inverted
to
_ - Obtain
‘ ’ | l Colon
Vss = DI
Voo —
_ D2 D2
_ D3
I T
- [ D8
_ [ D6 |
OPTIONAL ACTIVITY INDICATOR AND TIMING




The AM/PM output operates with an 85% duty cycle at  enabled and will activate 24 hours later at the alarm

full intensity and conducts to V¢ for PM indication. time. The output tone will be in the range of 400-600
Hz, and has a 1/6 duty cycle which conducts to Vg

If a “brown out’’ occurs, the AM/PM indicator will flash  50% of the time at a 1 Hz rate.

at a 1 Hz rate to signify an incorrect display time. This

low power indication continues until proper power is re-

stored and the clock is reset.

The Snooze feature will temporarily turn off an activa-
ted alarm signal to allow an additional 10 minutes sleep
Momentarily connecting snooze to Vgg will activate the

The Hours/Hz Select input is provided with an internal ~snooze. If left open an internal pull down resistor to
pull-down resistor to Vpp- On the MK 50250 if this pin  V ppwill maintain the snooze feature inoperative.

is left open or connected to Vpp the clock will be in the
12 hour/60 Hz mode; if it is connected to Vae , it will
be in the 24 hour/50 Hz mode. For the MKS%0253 an Vob
open or Vpp causes the clock to be in the 12 hour/60 Hz
mode. The MK 50254 requires an open or Vss level for

the 12 hour/60 Hz mode and a Vgg level for the 24 47K
hour/60 Hz mode.
The Alarm Enable pin enables the alarm when connec- Intensity Control

ted to Vg . If it is left open it will disable the alarm
due to an internal pull down resistor to V5. When
alarm occurs it may be disabled and immecﬁately re-

Clairex Electric
CL7D5L

VSH—"'— m;_ﬂ ., ﬂ_ Photoconductive/

1/ _ 2 7 Cell
T =

400-600Hz , y

ind Y2 sec i 4 sec

ALARM OUTPUT

Vss

AUTOMATIC INTENSITY CONTROL

TYPICAL CIRCUIT CONFIGURATION

SNOOZE

L 005t ves > Vss
T p ALARM ENABLE

Bk . V“
Vss ] vss

1T /f

sor 2N3904

2000 ;
v ‘ ALARM OUTPUT 100N 12 WATT
Vss Ne
60Hz Voo ) 8n
rL L :I1 ——————®>vVss
nonnno ALARM SET
28 N/C 15 OPEN

REAL TIME
502 50 * Voo
COUNT INHIBIT
l].l T Lr 8} T T |[| HOURS SET
T vss

Vss _— Vss

TENS MIN SET
» Vss
DISPLAY ENABLE
{—“’W—“ﬁ BRIGHT
' INTENSITY “weo T Vss
o OPEN
————» VoD

7 VAC 3

2001

ITT

501
Voo
(ANODES) SEGMENTS|A |B|C|D|E|F |G f
COMMON coens o TE emm
CATHODE I_l |_| ° |_| | e |_| |_| ves
-
LEps I I W I || AM/PM INDICATOR o0 ‘\ﬁ:’
HOUR MINUTES SECONDS
B6 7]
04
03—/
Y
DIGIT SELECT (CATHODES) FIG 1
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PRELINNARY

MK 50265 N

MOS Digital Radio Alarm Clock

MOSTE

FEATURES:

Clock Radio Application, Special Waveform

Timing to Reduce RFI
Single Voltage Power Supply
Simple Time Setting
Intensity Control
4 or 6 Digit Display
AM/PM and Activity Indicator

12 hr. — 60 Hz or 24 hr. — 50 Hz Capability

24 hr. Alarm

Snooze Alarm

Three Function Wake Select
Incremental Sleep

Count Inhibit

DESCRIPTION:
The MK 50265 is a versatile MOS/

displays. An AM/PM and circuit

PIN CONNECTION

LSI clock circuit manufacturedby activity signal is generated by the = B one
MOSTEK using its depletion-load, chip. The alarm has three modes = D e s
ion implantation process and P- ofoperation,toneonly,radioonly, = D 3
channel technology. The circuit and radio followed by a tone. The o5 79 B
can be used to construct a digi- alarm operates in a 24 hour mode S D %2 s0r0 i weur
tal radioalarm clock withthe addi- which allows the alarm to be dis- L0 0111 5 S
tion of only a simple power sup- abled and immediately reenabled = BeNe o eor
ply, display, and standard inter- to activate 24 hours later. The = D 2 seeer emsie
facing components. The circuit Snooze inhibits an activated alarm P iy o o S wvilom
is compatible with 4 or 6 dig- for 10minutes. The sleep feature oispLar opt 26 B 5 he
it seven segment multiplexed activates the radio for an adjust-
able period of time.
FUNCTIONAL DIAGRAM 50 H
24 HR SELECT Vss Voo
s INPUT WAVE e CONTROL TIMING [ ] DiGIT i
/60 H; INPUT SHAPER <+ COUNTER COUNTER ™ DIGIT DIGIT 2
oo = 5
DIGIT &
TENSHOM‘Jg :EI TIME SET DIGIT 6
DISPLAY MODE Losic
SA
sB
SLEEP SEGMENT sc
SLEEP ENABLE |—w CONTROL = PRESENT TIME REGISTER DISPLAY sD
ROM SE
v R s
WAKE SELECT —#{ ALARM SG
RADIO OUTPUT |[«— MODE CONTROL
ALARM OUTPUT fe—] SELECT Loeic
AM/ PM
SNOOZE CIC?UND:'[ENR CSg;:’(COL DISPLAY ENABLE
L f ; INTENSITY
ALARM e
ALARM SET TIME REGISTER
ALARM ENABLE Lt COMP TIME
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ABSOLUTE MAXIMUM RATING OVER OPERATING FREE-AIR TEMPERATURE RANGE

Voltageonany pinrelative to Vigg « - + v v v v v v v v v e e +0.3t0 —18.0 V
Output Voltage Breakdown on any output relativeto Vgg - . . . . . . —18.0V@ 10 . A
Operating Free-Air Temperature Range - + « « « « « v v v v v v v . . . 0°Cto 55°C

Storage Temperature Range + + « « « -« « « « « « « . ... —400C to + 100°C

RECOMMENDED OPERATING CONDITIONS (0°C< T , <55°C)

PARAMETER MIN MAX UNITS NOTES
Operating Voltage V 55 —18.0 —-9.0 volts 9
Relative to V g
Input Logic Levels 1,2
1" Logic Level Vgs—0.3 Vgg+0.3 volts
“0" Logic Level —18.0 Vppt0.5 volts
ELECTRICAL CHARACTERISTICS (9V < V¢ — V< 18V,0 °C < T, <55°C)
PARAMETER MIN MAX UNITS NOTES
Output Current
Sa—=Sg,Dg =D, , AM/PM
“1"" Logic Level 0.5 mA 3
0" Logic Level 4
Tone Out and Radio Out Current
“1'"" Logic Level 0.5 mA 3
0" Logic Level —5.0 uA 5
Supply Current, | 5p 10 mA 8
Input Current
Tens Min Set, HRS SET 50 1000 A 6
50 Hz-24 Hr. Select 5 100 A
Alarm Enable,Snooze 5 100 A
50/60 Hz Input, Display Enable =15 —200 LA 7
Sleep 15 200 LA
Notes: 1. 50/60 Hz Input has 1% volts of hysteresis for noise protection. 5. Output voltage equal to Vpp +4.0 volts.
2. "Display Mode’’ and “‘Intensity’’ and ‘‘“Wake Select’’ are 6. For power up clear, capacitance to Vgg must not exceed 20pF.
three state inputs which will self seek third state if left open. 7. Pull-up device provided on 50/60 Hz input.
3. Output vqltage equal to VSS_2'0 volts. 8. Outputs open
4. Open drain output. 9. Pins 22 and 30 must be tied to V or left floating.

g g e g e g o g g g g g g g g g g g e g
21 a0

PACKAGE DESCRIPTION 40-lead dual-in-line plastic package
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K
.020NoM
~{je-018 :060=0002 125N
|a—PIN SPACING (SEENOTE 1)
2040
540NOM
, NOTES: 5°TYP - .‘_,150 030NOM
Oomonooooaoooaooanoon 4 1. The true pasition pin spacing is 0.100 between centerlines. Each pin centerline Nom | ¢
_o—]1% is located within + 0010 of its true longitudinal position relative to pins 1and 40 ¥

Je——— 6251=0025 —si|
—o\<—-0|0
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OPERATION

The MK 50265 requires a single power supply with a
voltage range from 9V < V 4o —V pp <18,

0 Vss
-9
52225552555525355555555} acceptable
-18 Vob

A Three State Input is one of the features which
MOSTEK has employed on the MK 50265 to reduce
system expense and simplify operation for the con-
sumer. By switching Display Mode to one of three
possible states the mode of operation is as follows:

Display Mode Input Mode
V s Alarm Set
Open Real Time
V oo Count Inhibit

When in alarm set mode the alarm time is displayed and

may be altered using the time set procedure (see setting).

In the real time mode the real time is displayed and may
also be altered using the same procedure. Count inhibit
halts the counting of the clock. This display shows the

halted time and may be altered by the time set procedure.

The display outputs of the MK 50265 require the use
of segment displays which can be multiplexed. The scan-
ing oscillator is completely internal and requires no ex-
ternal components. As can be seen in the timing dia-
gram each digit is on 11.3% of the time required to
scan all 6 possible digits when the intensity mode switch
is on bright.

Segment on time lags digit on time and segment off
time leads digit off time so that RFI reduction R-C
networks can be added to the segment lines.

DISPLAY TIMING

DIGITy
Voo

Vss
DIGITy
Voo

/
ves I
SEGMENT
Voo _ﬂ——‘.
- 8-20 S

NOTES

I. DISPLAY SCANS DIGIT | (UNIT SECS) TO DIGIT 6 (TENS HR )
2. SEGMENT POLARITY IS PROGRAMMABLE *
3 BLANKING TIME LINEARLY TRACKS DIGIT ON TIME

The Intensity Control Input provides the following
degrees of display intensity:

MODE INPUT DUTY CYCLE
Bright Vs 19/168=11.3%
Medium  Open 11/168=6.5%
Dim Vpp  3/168=1.8%
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The intensity can be controlled either manually or auto
matically.

The display can be blanked by an external control by
connecting the Display Enable input to V 5. Leaving
this pin open allows internal pull-up to Vgg whict
enables the display. This feature allows the display tc
be time shared with other information.

When power is initially applied both real time and alarm
time will be at 12:00:00 midnight in the 12 hr. 60 Hz
mode and 00:00:00 in the 24 hr. 50 Hz mode. The units
minutes digit can be advanced at a 2 Hz rate by conn-
ecting both the hours set pin and the tens minute set pin
to Vgg , this also resets seconds to zero. The tens minute
digit will advance at a 2 Hz rate when the tens minute set
pin is connected to V ss. The hours digit will be advanc-
ed by connecting the hr. set pin to V5. The carry from
one digit to the next more significant digit does occul
so setting should be performed from the least significant
digit to the most significant. Both pins have internal
pull-down resistors and can be either left open or tied
to V,p when not being used.

The chip can be used with either a 4 or 6 digit display.
If digits D, and D , are not used to display seconds
and tens of seconds, the user is unable to tell if the
circuit is active until the minutes digit changes. In
order to more quickly determine clock activity, a colon
or other indicator can be flashed at a 1 Hz rate, by
connecting D to Vi . D,can then be used to drive the
colon or activity indicator. The D, output usedin this
mode occurs during D, and D 5 time so that thedeeimal
point for digits D , and D ; can be used as a colon.

(10)
DI |——®Vss
(9) ITTS50I
D2
Digit
Inverted
to
—_ - Obtain
‘ I l l Colon
Vss O
Voo —
_ D2 D2
- o3 |
- [T o4 |
_ EE
_ [oe |
OPTIONAL ACTIVITY INDICATOR AND TIMING




The AM/PM output operates with a 68% duty cycle at
full intensity that conducts to Vggfor PM indication.

If a "brown out’ occurs, the AM/PM indicator will flash
at a 1 Hz rate to signify an incorrect display time. This
low power indication continues until proper power is re-
stored and the clock is reset.

The 50 Hz/24 Hr. select pin is provided with an internal
pull down resistor to Vpp and if left open will cause the
clock to operate in the 12 hour mode requiring a 60 Hz
input. If it is connected to Vss it will operate ina?24

hour mode requiring a 50 Hz input.

The Alarm can operate in three modes according to the
voltage on the wake select pin. The states are defined
as:

Wake Select lnput Mode
Vs Radio and Tone
Open Tone Only
Vb Radio Only

The Alarm Enable pin enables the alarm when connec-
ted to Vgg. If it is left open it will disable the alarm due

to an internal pull down resistor to Vpp . When alam
occurs it may be disabled and immediately reenabled
and will activate 24 hours later at the alarm time. The
output tone will be in the range of 400-1000 Hz, and has
a 1/6 duty cycle which conducts to Vg5 50% of the time
at a 1 Hz rate.

The radio out pin, when activated by either the alarm
or sleep function, will conduct to Vgg .

ALARM OUTPUT

When the radio tone mode is selected the radio out pin
conducts to Vgg at alarm time. Three minutes later the
tone output will be enabled. Both remain on until inhibit-
ed by the alarm enable control. Snooze will inhibit the
alarm tone only.

The Snooze feature will temporarily turn off an activa-
ted alarm signal to allow an additional 10 minutes sleep.
Momentarily connecting snooze to Vg will activate the
snooze. If left open an internal pull down resistor to
Vpp will maintain the snooze feature inoperative.

The Sleep pin provides a means to turn the radio on for
a specific period of time (10 minute increments to a max-
imum of 60 minutes). Adjustment of the time is accom-
plished by momentarily connecting the Sleep pin to Vgg.
This causes the entire display to blink once for each
10 minutes of accumulated radio on time. This time
may be reset and the radio turned off at any time by
depressing the snooze button.

Consumer
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MK 5017 Series

MOS Clock Circuit

MOSTE

FEATURES

O 6-digit display

O 12/24 hour operation and display

O 50/60 Hz input

O Single power supply operation

[0 Easy to set

O Standard products available
Alarm Clock MK 5017 P AA
Clock Radio Clock MK 5017 P AN
Calendar Clock MK 5017 P BB

DESCRIPTION

The MK 5017 P is a versatile
MOS/LSI clock circuit manufac-
tured by MOSTEK using its
depletion-load, ion-implantation
process and P Channel technol-
ogy. Intended for a wide range
of timing applications, all of
these clock circuits may be used
with either four or six digit dis-
plays. Operation from either a
50 Hz or 60 Hz input frequency
may be selected. Another MOS-
TEK circuit (the MK 5009 P) is
available to provide a 50 Hz sig-
nal from a 1 MHz crystal, where
line frequency control is unavail-
able or inaccurate. A 50/60 Hz
oscillator on the chip provides a
temporary time base during
momentary line frequency inter-
ruptions so that timekeeping can
continue if a backup battery is
provided to maintain Vpp.

122

Only a single power supply is
required for operation. All seg-
ments are turned on (pulled
toward V) causing an all “8’s”
display as a power failure indi-
cation when Vpp is below the
operating range.

Data is multiplexed out of the
clock in the form of six sequen-
tial seven-segment decoded dig-
its. The segment coding is shown
in figure 1.

A scanning technique is em-
ployed to sense control switch
closures in order to minimize
input pin connections. Using this
method only two pins, KA and
KB, are required to sense up to
12 control switch closures.

SEGMENT IDENTIFICATION

SA
SF SB
SG
SE sC
SD
FIGURE 1

SEGMENT CODING

SA SB SC
o 1 1 1 1 1
1 1 1
2 1 1 1 1
3 1 1 1 1
4 1 1
5 1 11
6 1 11 1
7 1 1 1
g8 1 1 1 1 1
9 1 1 1 1

1

SD SE SF SG

- e ) =




MOSTEK L&

Digital Alarm Clock

FUNCTIONAL DIAGRAM

MK 5017 P AA

FEATURES

ALARM COM-
PARATOR

ALARM
CONTROL

O Alarm with 24 hour operation
[J Alarm tone generated on-chip
one O AM/PM indication

— Vs | O Snooze

O 1 Hz output

MULTIPLEXER |
[} RE; ::: oS —‘ ‘

“6 7-SEGMENT
DECODE DECODE

ol

D1 D2 D3 D4 D5 D6 SA SB SC SD SE SF SG

INPUT MATRIX

DESCRIPTION

D2 D1t

D6 DS D4 D3
he E E

<[ [ [

° ¥R
i

K

TS — TIME SET
AS — ALARM SET

H
M — USED TO SET HOURS, MINUTES

SN — SNOOZE
AE — ALARM ENABLE

24 — 24 HOUR DISPLAY SELECT
50 — 50 Hz INPUT SELECT

MOS/LSI DIGITAL ALARM CLOCK

MK 5017 AA

Time may be set in the Run
mode while the clock circuit is
counting or the clock may be set
in the Time Set mode while the
counters are stopped. Contents
of the time counters is displayed
in both the Time Set and Run
modes. The clock is in the Time
Set mode when the (TS) switch
located at the intersection of the
KA and D6 lines in the input
matrix is closed. in the Time Set
mode the time counters are
stopped and the seconds and
tens of seconds digits are reset
to zero.

digits more significant than the
one being set will not increment.

In order to accurately set the
time to the nearest second the
clock should be placed in the
Time Set mode. After setting the
time ahead, the clock should
then be returned to the Run
mode at the proper time in order
to start the clock.

The clock must be placed in the
Alarm Set mode by closing the
(AS) switch to set the alarm. In
the Alarm Set mode the time
counters continue timekeeping

and the contents of the alarm

Vss 1 24 50/60 TEMP
Voo 2 3 soeom .. counter is displayed. The alarm
S . The clock is in the Run mode ... ho et to !toheynearest minute [N
03 5 20 TONE when both the (TS) and the . f
: by manipulating the (H) and (M)
e o oner Alarm Set (AS) switches are  (yiiches in the same manner as
o 8 . open. In the Run mode, counters b setting the time
s 9 16 AM less significant than the one )
. . being set continue counting. Both the time counters and the
o 1 13 s alarm counters have an AM/PM

Switches (M) and (H) in the in-
put matrix are closed to cause
individual digits to be incre-
mented. The (M) switch causes
the minutes digit to be incre-
mented. The (H) switch causes
the hours digits to be incre-
mented. Closing both the (H)
and (M) switches simultaneously
causes the tens of minutes digit
to be incremented. Incrementing
of a selected digit occurs at a
2 Hz rate and with the excep-
tion of the tens of hours digit,

indication which allows the time
and the alarm to be set on a 24
hour basis, rather than a 12
hour basis.

The Tone output occurs when
coincidence between the alarm
counters and the time counters
is detected internally, if the alarm
is enabled. The Tone output sig-
nal is a train of positive going
pulses whose nominal frequency
is equal to the frequency of the
scan oscillator divided by 140
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and modulated at a 1 Hz rate. For a scan rate
oscillator frequency of 100 KHz the Tone output
frequency is approximately 700 Hz. The duty cycle
of the Tone output pulses is approximately 3%.
This signal suitably buffered may be used to drive
a speaker, eliminating the need for mechanical
buzzers or external alarm oscillators. Unless the
alarm is disabled, the Tone output lasts for one
hour after coincidence is detected.

The alarm is enabled while the (AE) switch in the
input matrix is closed. To disable the alarm the
(AE) switch should be opened. After the alarm is
disabled, it may be immediately enabled again in
order to utilize the 24 hour capability.

The Snooze feature provides a temporary reset to
allow “sleep over”’. When the (SN) switch is mo-
mentarily closed, the Tone output ceases for a
period of seven minutes. After this period the
Tone output becomes active again unless the
alarm has been disabled. This temporary reset
may be utilized repeatedly up to one hour.

Either a 12 or 24 hour display may be selected by
the (24) switch located at the intersection of the
D3 and KA lines in the input matrix. When the (24)
switch is closed a 24 hour display sequence from
00:00:00 to 23:59:59 is selected. When the (24)

DIGIT AND SEGMENT TIMING

switch is open or absent a 12 hour display mode
is selected.

An AM output is provided to distinguish between
AM and PM during 12 hour display. The AM out-
put is at a logical one to indicate AM and is at a
logical zero to indicate PM. This output switches
logic levels every 12 hours in both 12 and 24 hour
display modes.

The (50) switch located at the intersection of the
D3 and KB lines in the input matrix should be
closed for operation from a 50 Hz reference fre-
quency. The (50) switch should be omitted or left
open for operation from a 60 Hz reference
frequency.

A 1 Hz output is also provided as a time reference
signal or it may be used to blink an indicator as an
indication that the clock is counting, if the sec-
onds and tens of seconds digits are not dis-
played. This 1 Hz output is modulated by digit
strobe D4 to maintain constant relative intensity
between the blinking indicator and the remainder
of the display.

Six sequential digit strobes identify the segment
information being presented. Figure 2 shows the
digit strobe timing and the timing relationship be-
tween the digjt and segment data.

S I
D2 J I

D3 | I

D4 I |

D5

D6

[ 1

108 28 108 28 108 28

NOTES:

SEGMENT -——,__—‘— 1.

oiart | |
-L- e »]u

4 4

28 108 | 52 108

TIMES SHOWN ARE IN CLOCK PERIODS.

FIGURE 2




MOSTEK BIERI

Digital Clock Radio Clock

FUNCTIONAL DIAGRAM

MK 5017 P AN

GATING
l T

IME
COUNTER

SHAPER
DIVIDER

ALARM COM
PARATOR

MULTIPLEXER

e
Tictl [T

D1 D2 D3 D4 D5 D  SA SB SC SD SE SF SG

ALARM
CONTROL

RADIO SLEEP
RADIO WAKE/SLEEP
TONE

L— vss

FEATURES

] Radio wake

] Radio sleep delay
] Snooze control
[] Display inhibit

[0 AM/PM indication
[ 1 Hz output

INPUT MATRIX
o L] [
. [] =]

TS — TIME SET
AS — ALARM SET

H

M — USED TO SET HOURS, MINUTES, TENS OF MINUTES
SN — SNOOZE
AE — ALARM ENABLE

24 — 24 HOUR DISPLAY SELECT

D *1 50 — 50 Hz INPUT SELECT
'. st

SL2 » SLEEP CODE
sLe
SL — SLEEP

K

DESCRIPTION

Time may be set in the Run mode

D1
while the clock circuit is count-

ing or the clock may be set in the
Time Set mode while the count-

ers are stopped. Contents of the

time counters is displayed in
both the Time Set and Run
modes. The clock is in the Time
Set mode when the (TS) switch
located at the intersection of the
KA and D6 lines in the input ma-
trix is closed. In the Time Set
mode the time counters are
stopped and the seconds and
tens of seconds digits are reset

MOS/LSI DIGITAL CLOCK
WITH RADIO CONTROL

MK 6017 AN

vss 1 28 50/60 TEMP
vpp 2 27 50/60 IN

o1 3 2% KA

D2 4 2% KB

D3 5 24 RADIO SLEEP

o4 6 23 RADIO WAKE/SLEEP
o5 7 22 TONE

06 8 21 NC.

SG 9 20 1Hz

SF 10 19 PREF

SE 11 B @

D 12 17 INH

sc 13 16 AM

B 14 15 SA

to zero.

The clock is in the Run mode
when both the (TS) and the Alarm
Set (AS) switches are open. In
the Run mode, counters less sig-
nificant than the one being set
continue counting.

Switches (M) and (H) in the input
matrix are closed to cause indi-
vidual digits to be incremented.
The (M) switch causes the min-
utes digit to be incremented. The
(H) switch causes the hours di-
gits to be incremented. Closing

] Alarm with 24 hour operation
[J Alarm tone generated on-chip

both the (H) and (M) switches
simultaneously causes the tens
of minutes digit to be incre-
mented. Incrementing of a se-
lected digit occurs at a 2 Hz rate
and with the exception of the
tens of hours digit, digits more
significant than the one being set
will not increment.

In order to accurately set the time
to the nearest second the clock

should be placed in the Time Set

mode. After setting the time
ahead, the clock should then be
returned to the Run mode at the
proper time in order to start the
clock.

The clock must be placed in the
Alarm Set mode by closing the
(AS) switch to set the alarm. In
the Alarm Set mode the time
counters continue timekeeping
and the contents of the alarm
counter is displayed. The alarm
may be set to the nearest minute
by manipulating the (H) and (M)
switches in the same manner as
when setting the time.
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Both the time counters and the alarm counters
have an AM/Pm indication which allows the time
and the alarm to be set on a 24 hour basis, rather
than a 12 hour basis.

The Tone output occurs when coincidence be-
tween the alarm counters and the time counters
is detected internally, if the alarm is enabled. The
Tone output signal is a pulse train whose nomi-
nal frequency is equal to the frequency of the
scan oscillator divided by 140 and modulated at
a 1 Hz rate. For a scan rate oscillator frequency
of 100 KHz the Tone output frequency is approx-
imately 700 Hz. The duty cycle of the Tone out-
put pulses is approximately 3%. This signal suit-
ably buffered may be used to drive a speaker,
eliminating the need for mechanical buzzers or
external alarm oscillators. Unless the alarm is
disabled, the Tone output lasts for one hour after
coincidence is detected.

The alarm is enabled while the (AE) switch in the
input matrix is closed. To disable the alarm the
(AE) switch should be opened. After the alarm is
disabled, it may be immediately enabled again
in order to utilize the 24 hour capability.

The Snooze feature provides a temporary reset
to allow “sleep over”. When the (SN) switch is
momentarily closed, the Tone output ceases for a
period of seven minutes. After this period the
Tone output becomes active again unless the
alarm has been disabled. This temporary reset
may be utilized repeatedly up to one hour.

Either a 12 or 24 hour display may be selected
by the (24) switch located at the intersection of
the D3 and KA lines in the input matrix. When
the (24) switch is closed a 24 hour display
sequence from 00:00:00 to 23:59:59 is selected.
When the (24) switch is open or absent a 12 hour
display mode is selected.

An AM output is provided to distinguish between
AM and PM during 12 hour display. The AM out-
put is at a logical one to indicate AM and is at a
logical zero to indicate PM. This output switches
logic levels every 12 hours in both 12 and 24
hour display modes.

The (50) "switch located at the intersection of the
D3 and KB lines in the input matrix should be
closed for operation from a 50 Hz reference fre-
quency. The (50) switch should be omitted or
left open for operation from a 60 Hz reference
frequency.

A 1 Hz output is also provided as a time refer-
ence signal or it may be used to blink an indi-

cator as an indication that the clock is counting,
if the seconds and tens of seconds digits are not
displayed. This 1 Hz output is modulated by digit
strobe D4 to maintain constant relative intensity
between the blinking indicator and the remainder
of the display.

Radio sleep time is selected by application of
a binary code to the three sleep time select
switches, SL1, SL2, and SL4. The sleep times
that may be selected and the codes for selecting
them are shown below.

RADIO SLEEP TIME TABLE

SLEEP TIME SELECTION CODE

SL4 SL2 SL1
10 MIN 0 0 0
20 MIN 0 0 1
30 MIN 0 1 0
40 MIN 0 1 1
50 MIN 1 0 0
60 MIN 1 0 1
90 MIN 1 1 0
120 MIN 1 1 1

0 — AN OPEN SWITCH
1— A CLOSED SWITCH

After selecting the desired time, the Sleep Switch
(SL) is closed. This starts the proper interval and
causes the RADIO SLEEP and RADIO WAKE/
SLEEP outputs to switch to a logical zero. To
terminate the count before the end of the sleep
time, the SL switch is opened. If the SL switch
is closed again, the selected sleep interval begins
again.

The RADIO WAKE/SLEEP (RWS) output also
switches toward Vp, whenever coincidence be-
tween the time and alarm counters is detected,
if the Alarm Enable switch (AE) is closed. RWS
remains at a logical zero for one hour after
detection of coincidence and then switches to a
logical one, toward Vg.

An inhibit input is provided to disable the digit
and segment outputs so that they do not switch
to Vg This input may be used to “wire or” mul-
tiple chips together. The output transistors are
disabled when the INH input is connected to V.

Six sequential digit strobes identify the segment
information being presented. Figure 2 shows the
digit strobe timing and the timing relationship
between the digit and segment data.
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FUNCTIONAL DIAGRAM

MULTIPLEXER }——————ﬁ ALT
6 7-SEGMENT]
CODE DECODE

MK 5017 P BB

SHAPER
DIVIDER

TIME
COUNTER

— vss
— Voo

D1 D2 D3 D4 DS D6 SA SB SC SD SE SF SG

INPUT MATRIX
Nolle
oo (]

TS — TIME SET
CS ~ CALENDAR SET

D2 D1

"; — USED TO SET HOURS, MINUTES

ACS ~ FORCES ALT OUTPUT TO LOGICAL ZERO

ATS — FORCES ALT OUTPUT TO LOGICAL ONE AND SELECTS TIME DISPLAY
24 — 24 HOUR DISPLAY SELECT
50 — 50 Hz INPUT SELECT

> ¥R
i

K

MOS/LSI DIGITAL CLOCK/CALENDAR

MK 6017 BB

24 50/60 TEMP
23 50/60 IN

D1 22 KA

D2 21 KB

ves 1
2|
3
4

03§ 20 NC.
6|
7
8|

Voo

D4
D5

SF 10] 15 SA

sD 12 13 sC

Digital Clock/Calendar

FEATURES

[] Alternating time/calendar display

[] Display inhibit

DESCRIPTION

Time may be set only in the
Time Set mode. Contents of the
time counter are displayed in
the Time Set mode and the clock
continues counting. The clock is
in the Time Set mode when the
(TS) switch, located at the inter-
section of the KA and D6 lines
in the input matrix, is closed.

Switches (M) and (H) in the input
matrix are closed to cause indi-
vidual digits to be incremented.
The (M) switch causes the min-
utes digit to be incremented.
Closing the (H) switch causes
the hours digit to be incre-
mented. Closing the (H) and (M)
switches simultaneously causes
the tens of minutes digit to be
incremented in the Time Set
mode. Incrementing of a selected
digit occurs at a 2 Hz rate. With
the exception of the tens of
hours digit, digits more signifi-
cant than the one being set will
not increment.

The clock must be placed in the
Calendar Set mode by closing
the (CS) switch in the input
matrix to set the calendar. In the
Calendar Set mode the contents

of the calendar counter are dis-
played. When the (M) switch in
the input matrix is closed in the
Calendar Set mode, the days
digit is incremented. Closing the
(H) switch causes the months
digit to be incremented. Closing
both the (H) and (M) switches
simultaneously has no effect in
the Calendar Set mode. Incre-
menting of the digits being set
occurs at a 2 Hz rate. Digits more
significant than the one being set
will increment.

When the day is changed during

-calendar setting, the time display

resets to the AM portion of the
day. Thus, the date continues to
change at 12:00 A.M. instead of
noon.

The clock is in the Run mode
when both the (TS) and the cal-
endar set (CS) switches are open.
Neither the time counter nor the
calendar counter can be set in
the Run mode.

An inhibit input is provided to
disable the digit and segment out-
puts so that they do not switch to
Vss. This input may be used to
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“wire or’ multiple clock circuit outputs together.
A logical one on the inhibit input disables the
outputs.

The ALT output indicates whether time or date is
being displayed in the Run mode. Whie time is
being displayed the ALT output is at a logical
one. In either the Time Set or Calendar Set modes
the ALT output continues alternating between a
logical one and a logical zero. The ALT output is
forced to remain at a logical one when the Alter-
nate Time Set switch (ATS) is closed. Only time
is displayed when the (ATS) switch is closed.
When the Alternate Calendar Set switch (ACS) is
closed, the ALT output is forced to remain at a
logical zero.

DIGIT AND SEGMENT TIMING

In the Run mode the display alternates between
the time display and the calendar display, dis-
playing time for 8 seconds and calendar informa-
tion for 2 seconds.

Closing the 50/60 Hz (50) switch located at the
intersection of the D3 and KB lines in the input
matrix allows a 50 Hz reference frequency to be
used. When the (50) switch is open, a 60 Hz ref-
erence frequency should be used.

Six sequential digit strobes identify the segment
information being presented. Figure 3 shows the
digit strobe timing relationship between the digit
and segment data.

D1 ——’ |
D2 I l

D3 l I

D4 J I

DS

D6

B |

12 24 12 24 12 24

NOTES:

SEGMENT ———I_—__——l——— 1.

DIGIT

Al

4 4
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24 12

TIMES SHOWN ARE IN CLOCK PERIODS.

FIGURE 3




ABSOLUTE MAXIMUM RATINGS OVER OPERATING FREE-AIR

(Al voltages relative to Vgg)
Supply Voltage Range

VbppDp. . . .
Input Voltage Range

KA, KB . .

1NH, 50/60IN TEMP 0
Output Voltage Breakdown

D1-D6, SA-SG, AM .

1 He, RS RSW, TN 0 Ref, ALT
Operating Free Air Temperature Range
Storage Temperature Range

RECOMMENDED OPERATING CONDITIONS
(0 C to +70°C—All voltages relative to Vgg)

TEMPERATURE RANGE

+0.3 to —20 Volts

+0.3 to —20 Volts
+0.3 to —20 Volts

. =35 Volts

. .=—25Volts
0°C to +70°C
—55°C to 150°C

PARAMETER MIN TYP MAX UNITS NOTES
Operating Voltages Vpp -11.0 -18.0 Volts
Input Logic Levels
KA, KB
““1"" Logic Level — 40 + 0.3 Volts
0" Logic Level Vpp +1.0 -35 Volts
50/60 In, Temp, @
1" Logic Level - 3.0 + 0.3 Volts
“0” Logic Level Vpp +0.3 -20 Volts
INH
‘1" Logic Level -1 +0.3 Volts
“0" Logic Level -5 Vpp Volts
Scan Oscillator Frequency (using external driver) 25 100 KHz
ELECTRICAL CHARACTERISTICS—5017 AA/AN/BB
(11v < vpp < 18v;0°c < T, < 70°C
PARAMETER MIN TYP MAX UNITS NOTES
Output Current
D1-D6, 1 Hz, ALT
‘1" Logic Level 8 mA 3 o
0" Logic Level 2
SA-SG, AM
“1" Logic Level 200 MA 4
“0" Logic Level 2
TN, RWS, RS
1" Logic Level 0.8 mA 5
0" Logic Level 50 HA 6
Supply Current, Ipp 10 16 mA
Leakage, D1-D6, SA—SG, AM 10 MA 7
Leakage, 1 Hz, ALT 10 MA 8
Scan Oscillator Frequency 60 210 KHz
Input Current, KA, KB 0.5 mA 9
Input Current, INH 1.0 mA 10

Note1 R@ =18K, C@ =51PF, T, =25°C Note 6
Note 2 External Resistor Required Note 7
Note 3 Output voltage equal to Vgg—3.0V Note 8
Note4  Output voltage equal to Vgg—0.5V Note 9
Note 5  Output voltage equal to Vgg—2.0V Note 10

Output voltage equal to Vpp+4.0V

Vpp = Vgs = 0 volts, output voltage equal to —35 volts
Vpp = Vsg = 0 volts, output voltage equal to —20 volts
Input voltage equal to Vgg—3.0V

Input voltage equal to Vgg
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CLOCK CIRCUIT TYPES

PIN CLOCK CIRCUIT
DESIGNATION AA AN BB

Vgs X X

x

Vpbp
D1

D2
D3
D4
D5
D6
SA
SB
sC
SD
SE
SF
SG
]

0 Ref
KA
KB

Consumer

50/60 In

X X X X X X X X X X X X X X X X X X X X

50/60 Temp
AM
1Hz

X X X X X X X X X X X X X X X X X X X X X X X

Tone
INH

RS

X X X X X X X X X X X X X X X X X X X X X X X X X X

RWS

ALT X
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FUNCTION
Supply Voltage
Supply Voltage
Digit Strobe 1 Sec/Blank
Digit Strobe, 10 Sec/Blank
Digit Strobe, 1 Min/1 Day
Digit Strobe, 10 Min/10 Day
Digit Strobe, 1 Hr/1 Month
Digit Strobe, 10 Hr/10 Month
Segment A Data
Segment B Data
Segment C Data
Segment D Data
Segment E Data
Segment F Data
Segment G Data
Scan Oscillator Input
Scan Oscillator Feedback
Multiplexed Input
Multiplexed Input
Input Count Frequency
Temporary Oscillator
AM/PM Indication
Optional Output
Alarm Tone
Inhibit
Radio Sleep
Radio Wake/Sleep

Alternate

PHYSICAL DESCRIPTION
(28 lead ceramic dual-in-line hermetic package)

F 1400 ¢ 01 -J]
25l
F— 506 578 600
SQUARE +0i0 *o10
° 650
590
SYMBOLIZATION AREA
FOR IDENTIFICATION
GROUND LEAD

05 Tnul ’———IZEO SPC,S 100:3004.] 025
040TYP v o0
—A e

T oe0 45 | [Jo08]
Gl sase

_'l 018,002
I400REF:

_M;J_”F_:_m
|

|4
[

.00
* ool

PHYSICAL DESCRIPTION
(24 lead ceramic dual-in-line hermetic package)
|

1200 * ois
578
t o0

025RAP_ 506 .600%

SQUARE | a0
o i

SYMBOLIZATION AREA
FOR IDENTIFICATION
OF GROUND LEAD

05 TYP—f 11EQ. SP.I00= 100 ———-I 025
040TYP )
I
7 T

.00
[ —§ 080 | 13 I [_Tocs ]
.05 -006
5

=

' 2

s

—4 |-—0|a t006 TYP

1200REF:

080
==
040
T.I,T_m

625 *.025

——

010 * 001
[_Jooi5 ]




MK 50240/1/2P
MK 50240/1/2N

MOS Top Octave Frequency Generator m 0 ST E K

FEATURES

O Single Power supply
O Broad supply voltage operating range
O Low power dissipation
O High output drive capability
MK 50240 — 50% Output Duty Cycle
MK 50241 — 30% Output Duty Cycle

MK 50242 — 50% Output Duty Cycle

DESCRIPTION
The MK 50240 isone of a family  on less than 600 mW of power. FUNCTIONAL DIAGRAM
of ion-implanted, P-channelMOS,  The circuits are packaged in 16-
synchronous frequency dividers. pin ceramic dual-in-line packages. — e
Each output frequency is related RFI emination and feed-through ?4: - B:
to the others by a multiple 124/2  is minimized by placing the input — "
providing a full octave plus one clock between the Vpp and V gg S0 s W el
note on the equal tempered scale.  pins. Internally the layout of the g
Low threshold voltage enhance- chip isolates the output buffer cir- 2 g0cts W = f—{ =
ment-mode, as well as depletion c‘uutrky Ifrom ﬂ};j dlwshor cireuit .
mode devices, are fabricated on clock lines. so, the output Y e B o, B
the same chip allowing the MK b‘uffers limit the minimum rise-
50240 family to operate from a 1Me under no load conditions to .
single,wide tolerance supply. De- reduce the R.F. h.armomccontent 5
pletion-mode technology also al- of each output signal. 5
lows the entire circuit to operate o
*z <,
PIN CONNECTIONS

Vs 10 16 - 478 Vss 10 116+ 426
cLock 20 15 + 239 cLock 2 115 + 402
V op 3[:"_7 14 + 253 + 451 3 [ 114 - 358
+ 451 4 [Qlmk 50240 13 ~ 268 =379 4[] 13 -+ 338
+ 426 5[{mKks50241(] 12 -+ 284 + 319 5[ M 50242812 + 284
+ 402 60 011 = 301 + 301 60 111 - 268
+ 379 70 110 =+ 319 + 253  7[0 110V,
+ 368 8[ ] 9 -+ 338 + 239 8[ (1 9 NC
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ABSOLUTE MAXIMUM RATINGS .

Voltage on‘any pin relative toOV g8 . v v vttt ittt ittt ittt e et +0.3V to —20V
Operating Temperature (AmMDIENt). ... vttt ittt ittt ittt it ent e tnananeeseanansannens 0°C to 50°C
Storage Temperature (AMDIeNt). . ... ..ttt it it e e e, —40°C to 100°C

RECOMMENDED OPERATING CONDITIONS
(0°C<Ta <50°C)

PARAMETER MIN TYP MAX UNITS FIGURE
Vss Supply Voltage 0 0 \Y;
Vop Supply Voltage -11.0 —15.0 —-16.0 V

ELECTRICAL CHARACTERISTICS
(0°c< TAS 50°C; Vgg =0, Vpp= —11 to —16V unless otherwise specified)

PARAMETER MIN TYP MAX UNITS FIGURE
VL Input Clock, Low 0 -1.0 \ FIG. 1
Viu Input Clock, High Voot 1.0 Voo A
f, Input Clock Frequency 100 2000.240 2500 kHz
t, , t¢ |Input Clock 30 nsec FIG 1
Rise & Fall Times
10% to 90% @ 2.5 MHz
ton s s | INPUt Clock 200 nsec FIG. 1
On and Off Times
@ 2.5 MHz
C, Input Capacitance 5 10 pF
Vou Output, High @ Voot 1.6 Vop \% FIG. 2
.70 mA
Voo Output, Low @ Vg — 1.0 Vss \ FIG. 2
Consumer .75 mA
t,0, L4 | Output Rise & Fall 250 2500 nsec FIG. 3

Times, 500 pF Load

t o toge| Output Duty Cycle
MK 50240P & MK

50242P 50 %
MK 50241P 30 %
(Pin 16 50%)
lop Supply Current 24 37 mA outputs

unloaded
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Vour

FIGURE 1

INPUT CLOCK WAVEFORM
- _

VIL 10% \I‘_ton —-‘f—t off

50% \ /

90%
Vi L‘—————J

t, t
FIGURE 2

OUTPUT SIGNAL D. C. LOADING

MAX SOURCE MAX SOURCE
CURRENT = .7MA CURRENT = .75MA
Voo = 16
- 16 0P 717 - 4
DT T
- | l l Consumer
- 12 V DD~ —11 - 3
10 — 4 Vour
- 8 - 2
- 6
— 4 -
2 ~7
/
1.2 3.4 5.6.7 12345 67
ISINK \LS' VOUT ISOUHCE V—S— VOUT
SINK CURRENT TO CHIP Vpp SINK CURRENT FROM CHIP Vgg
— (OPERATING AREA) — (CURRENT OVERLOAD AREA)

133



FIGURE 3
OUTPUT LOADING
—-16 —16
20K @ 20.75 K Q
V bo AN — 16 Vbbp
MK 5024 jl—_: 500 pf MK 5024 T 500 pf
Vss Vss

tso Test tro Test

PHYSICAL DESCRIPTION

16— lead plastic dual-in-line hermetic package 16— lead side brazed ceramic dual-in-line hermetic package

16

9
o cammrcrr
) SYMBOLIZATION ] 1
AREA FOR 288 0020 008
IDENTIFICATION +
PIN ONE l

OF
IAL.I_II_.JL.._II_J(_JL.JK_.I[_J
s |

.850 -~

.800 * 010 ————|

Consumer

095 olo 300
035 oo TYR

ff_o NOM <065
_T_W —+ o
100 = ,O L_ 054 907
[ 065 ous TYP 105°
»|3OMAX
\o—om:om
060 7EQUAL SPACES .I00 34 TYP

|-— 018TYP TYP

300
“im
NOTE:
A. Pin 1 indicated by index dot

5° NoM B. All dimensions in inches

2o2s5
325 2
olo _./t Suffix P

Suffix N

MOSTEK
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Products to be Announced m 0 ST E K

M K 5001 0/1 /2 LIQUID CRYSTAL WATCH CIRCUIT

FEATURES:

O Hours, Minutes — Date, Seconds
O 32,768 Hz quartz oscillator time base opera-

tion for both dynamic and field effect liquid )
crystals ———l DISPLAY DRIVERS J——————vDD

DISPLAY PINS

O Build-in gated pulse-generator with sense-input T
for voltage conversion
O Microwatt power dissipation ] SEGMENT DECODE ‘
[0 One-half to 1 sec delay in the updating commands .
for better human interaction T > M
U Debounced update SELECT HR/MIN  OR  DATE/SEC L HM/0S
[J Single-pole grounding switches for display bisP
change and update I T I I
O Low - VDD - sense that turns display off to I . H e H T H e
avoid destruction of liquid crystal display j ‘
DATE HOURS MINUTES SECONDS

O Special synchronizing mode that enables user to
synchronize the watch in a simple operation if caman > T 32he
error is less than 30 seconds

Pinout matches most existing displays osc m_.j. <512 ‘_L‘}D__ : 64 e

064 Hz input to operate as decoder only 64Hz
0SC OUT w—

DESCRIPTION: 256Hz Voo :]
— H/DSET

These three circuits are designed for a single o
chip CMOS watch/click with liquid crystal ciRcuITRY e
display. WS sET
MK 50010 — 4-digit, 12-hours with date and ¥ I
seconds 256H2 SENSE  V, v
MK 50011 — 4-digit, 24 hours with date and PuLSE weur
seconds

MK 50012 — 3 1/2-digit, 12 hours with seconds

All versions display continously HRS on the
left two or one-and-half digits and MIN on

the right two digits. By pressing the display
button, the types 50010 and 50011 will change
the display to DATE on the left and SEC on
the right, while version 50012 is blanked on
the left and displays SEC on the right. The
digits may be separated by a colon that blinks
with a 1 Hz rate if the watch is running.

Products

to be

Announced
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MOSTEK

MK 50075 RALU
MK 50100 ROM

DESCRIPTION:

O Modular Design allows function ex-
pansion by adding ROM

O Minimum set consists of RALU and
one ROM

O ROM expansion up to 16 ROMs

[0 Programmable 14 digit display field
for result, sign and special characters

[0 Seven segment display output

[0 Direct segment drive with current
set capability

[ Self-contained oscillator and timing.

O Requires no external components.

[0 52 possible keys (scanned matrix

O 13 X 14), each key function is pro-
grammable
RALU processes BCD or HEX data

FEATURES:

The MK 50075 RALU contains tim-
ing logic, arithmeticlogic, four work-
ing registers, and control logic to
perform instruction stored in the
MK 50100 ROM(s).

The MK 50100 ROM contains 1K
words of instruction or data plus
seven 15digit registers of read/write
storage. The maximum configura-
tion is one RALU and 16 ROMs,
resuiting in a directly addressable
16K words of instruction or data
and 112 registers of read/write
storage.

Calculator functions are performed
in ROM to cover a wide range of
user requirements. The MK 50100
interfaces directly to the MK 50075
with no external components.

Low power dissipation, broad supply
voltage range, a single power supply,
direct segmentdrive, and an internal
clock oscillator makethe MK 50075,
MK 50100 set ideal for battery op-
erated, hand-held, multifunction cal-
culators with low system costs.

12-DIGIT MOS CALCULATOR SET

REGISTER

MK 50075

INSTRUCTION]

INSTRUCTION Al
DECODE R

OuTPUT
ROM

aooress <

CONTROL

TIMING

o

SCAN
OSCILLATOR

BUFFERS

il

U

sy344n8

Tser

“ommoo®m >

2
o

KO KN KQKP

0,000 0.0, D D,D. 0, D,0. D,

1473712717109 87654 372

CLOCK AND
SYSTEM SYNCH

MK 50100

PROGRAM ROM
1024 INSTRUCTIONS

INSTRUCTION K

ADDRESS ADDRESS

ADDRESS STORAGE 1
ADDRESS STORAGE 2

—/

CONTROL

7 REGISTERS

CLOCK AND SYNCH
GENERATOR

0

10F
Rl R
7 ’ EGISTE

CLOCK/SYNCH

Products
to be

Announced
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MK 5030-5031 CMOS LED WATCH

DESCRIPTION:

Hours, minutes, seconds, data % e e % B 0 0
Oscillator inverter for 32,768 Hz quartz crystal l l
Direct segment drive LG -
Operation from 2.7 to 3.4 volts BUFFER DRIVERS
Microwatt power dissipation

ooooo

?zc ] w2 cLock x4 = +
0s¢ _ | GEN. coSuLTTER cgm-rien cog'r?*'rz:k
out Voo
FEATURES: 1 j l
The MK 5030 and MK 5031 are single-chip, HRIMIN
ion-implanted, metal gate CMOS circuits for DisPLAY INPUT CONTROL
multiplexed four-digit LED display watches. o oeaounce || weic
The MK 5030 is for 12-hour timekeeping and OISPLAY 1

the MK 5031 for 24-hour timekeeping. On-
chip pull up resistors and debounce circuitry
allow the use of simple normally open “‘close- J
to-case” input switches. Two switches are used | ™" [ Jeomecror|o/ 427 o] <87 Lol sonen|of * 27 | st omvens
for commanding the display and in conjunc-

tion with a third switch for time setting. The
setting of minutes does not distrub the hours;
and the setting of hours does not disturb the
date. Low resistance segment drivers eliminate
the need for seven external bipolar transistors.

SEGMENT
DECODER

Sa Sp Sc Spo Se S Se

Products
to be

Announced

138



Products to be Announced

MOSTEK

O OoOo

oa

MK 4096-6

FEATURES:

Access Time: 200 nsec

Cycle Time: 350 nsec

Pin-for-pin compatibility with the 16-pin
MK 4096

All inputs including clocks are TTL
compatible with low capacitance of

8 picofarads

Voltage pins are loacted on the corners
to simplify PCB layout

Output is TTL compatible, three-state
Readily available automatic insertion
equipment can be used in board assembly

DESCRIPTION:

The MK 4096 is a 4096x1 bit dyna-
mic random access memory circuit.
System oriented features include di-
rect TTLcompatibilityand low capa-
citance at all inputs, three-state TTL
compatible latched output that re-
mains valid into the next cycle, and
achip select decoding time that does
not have to add to the access.time.
A unique multiplexing and latch-
ing operation for the address inputs
permits this circuit to be packaged
in a standard 16-pin DIP on .3 inch
centers.

4096-BIT RANDOM ACCESS MEMORY

WRITE STROBE
P T
CHIP SELEC DATA

(€S)
IN
COLUMN LATCH DADTA IN
ADDRESS STROBE = (D,)
(CRS) CLOCK GENERATOR NO. 2
—
e ¥ IENAsLE DISABLE |ENABLE
LATCH
(COLUMN) | 6 1 OF 64 COLUMN DECODER
N 1_-__“___4 o:m»ur
A,
o) BooRess L 64  SENSE _ AMPS | oLATCH AND
A’ h DATA IN/DATA OUT GATING BUFFER
37 v
Asd | DATA OUT
As e (0,.0)
- 4
LSA%':T T3 g : 4096 BIT - Vgg
hq> H &§ «+«—— Vg
1 ]O 64
ROW 175 STORAGE ARRAY -— Vg
: <«+—— Gnd

ROW
ADDRESS STROBE —

IENABLE

CLOCK GENERATOR NO. 1

(RAS)

MK 5085

DESCRIPTION:

[0 Uses 3.68 MHz crystal as frequency
reference

O Better than 1% accuracy of standard-
ized audio frequencies
Nominal frequencies:

low Group ~  High Group

697 Hz 1209 Hz
770 Hz 1336 Hz
852 Hz 1477 Hz
941 Hz 1633 Hz

[0 Uses CMOS processing for low power
operation and high noise margins

FEATURES:

The MK 5085 generates dual-tone-
multifrequency wafeforms of low

harmonic distortion suitable for tele-
phonesignalingor atherapplications.
It operates from telephone lines or
fixed dc supply from 3 to 12 volts.
Thiscircuit is designed for economy
in system applications as few ex-

ternal components are required.

TELEPHONE TONE GENERATOR

LOW  GROUP
PROGRAMMABLE DIVIDE

3 58 MHZ KEYBOARD

OSCILLATOR INPUTS

COLUMN
DECODE

ROW DECODE

SINE  WAVE
ROM

R —— 2 R LADDER
NETWORK

R— 2R LADDER
NETWORK

HIGH  GROUP

SINE  WAVE
ROM

DIVIDE

ouTPUT

SUMMING AMPLIFIER

Products
to be

Announced
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MK 50395 6-BIT UP/DOWN COUNTER

FEATURES: o 7 SEGMENT w28 oleITS
O  Single power supply 12 to 18 volts . 57 1'
O Synchronous up/down counting 7| e U
O Presetable compare register with otconen | sLamns '
comparator output . Yoo SR Yoo
O Multiplexed BCD and seven-segment
outputs 61 Mux
| Internal or external scan (to D.C.) for STORE: 6 DIGIT LATCH e SCAN COUNTER s::: osc
free choice of output frequency T T I I T x

IR Jo— TJreteeom
o | L LT T 1T TTTTT]

lNHIBITo_
up/(é%m::“—' 6 DIGIT BCD UP/DOWN 6 DIGIT REGISTER L—f.—"-ﬂ LOAD
DESCRIPTION: e caunren
The MK 50395 is an ion-implanted bttt 1t ‘1
P-channel MOS six-decade synchro- . Ly ‘
nous up/down counter/display dri- & ! .
ver with compare register, latches 0T "IN canry oaTa N

and output multiplexer. The counter,
as well as the register, can be load-
ed digit-by-digit with BCD data.
The counter has asychronous clear
and count inhibit functions. All
six counter stages can be separately
mask-programmed to divide by 10
(BCD), by 6 or by 12.

Scanning is controlled by the scan
oscillator input which is self-oscilla-
ting or can be overdriven by an ex-
ternal signal. The six-digit register
is constantly compared to the state
of the up/down counter; and when
both the register and the counter
have the same contents, an equal
signal is generated. Aparticular state
of the counter can be latched into
the 6-digit latch which is then multi-
plexed from MSD to LSD in BCD
Products and 7 segment format to the output.
to be The seven-segment decoder incor-
Announced porates a leading zero blanking cir-
cuit which can be turned off by an
external signal.
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Mostek reserves the right to make changes in specifications at any time and without
notice. The information furnished by Mostek in this publication is believed to be accu-
rate and reliable. However, no responsibility is assumed by Mostek for its use; nor for
any infringements of patents or other rights of third parties resulting from its use. No
license is granted under any patents or patent rights of Mostek.
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