R&E INTERNATIONAL, INC.

45188
45208

FEATURES

Two Independent 4-Bit Counters

Internally Synchronous for High Speed
Duat BCD (4518B) and Dual Binary
{4520B) Configurations

Direct Reset

Logic Edge-Clocked Design

Trigger from either Edge of Clock Signal
Static Operation— DC to 5MHz @ 10Vdc
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DESCRIPTION

The 4518B Dual BCD Counter and the
45208 Dual Binary Counter are constructed
with MOS P-channel and N-channel enhancement-
mode devices in a single monotithic structure. Each
consists of two identical, independent, internally
synchronous 4-stage counters. The counter stages
are type-D flip-flops, with interchangeable Clock
and Enable lines for incrementing on either the
positive-going Or negative-going transition as re-
quired when cascading multiple steges. Each
counter can be cleared by applying a high level on
the Resst line. In addition, the 4518B will
count out of all undefined states within two ciock
periods. Thess complementary MOS up counters
find primary use in multistage synchronous of
ripple counting applications requiring low power
dissipation and/or high noise immunity.

TRUTH TABLE
CLOCK | ENABLE RESET ACTION
— 1 0 Increment Counter
0 - 0 Increment Counter
| X 0 No Change
X — 0 No Change
— 0 0 No Change
1 —~— 0 No Change
X X 1 Q0 tru Q3 =0
X = Don"t Care
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CMOS DUAL UP COUNTERS

CONNECTION DIAGRAM
(all packages)
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RECOMMENDED OPERATING CONDITIONS

For maximum relisbility:

DC Supply Voltage Vpp-Vgs 3Jtoi16 Vde
Operating Temperature  Ta
c -651t0 +126 ©C
E 4010 +85 ©C
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45188 45208

ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS

) . ]
PARAMETER Voo | conpimions [—1k 18 THak__| yniss
{Vdel Min. | Max. { Min, [ Typ. [ Max. [ Min, | Max.
QUIESCENT DEVICE ool
CURRENT 6 {Viu=VesorVop | - 5 | - (00| 5| - |150 |wace
10 | Allvalid input - 10 - 01 10 - 300
o o I 115 | combinations - 20 - _|0b2 20| - 600
NOTES: ' Remaining Static Electrical Characteristics are listed under "40008 Series Family Spacifications”.
? Tiow =-55'ClorC
= 40°C tor E
Tuign * +125°C for C
*+ 86°C tor E
DYNAMIC CHARACTERISTICS (C, = 50pF, T, = 26°C)
Voo ; ;
PARAMETER vae) ] Min, 1 Typ. Max. Uniu
CLOCKED OPERATION
PROPAGATION DELAY TIME L w trrie
From Clock ar Clock Enable 5 - 225 450 ns
10 - 100 200
—_ 15 - 80 160
OUYPUT TRANSITION TIME Tros Tre
3 - 100 200 ns
10 - 50 100
—— 15 - 40 80
MINIMUM CLOCK PULSE WIDTH PG,
5 - 100 200 ns
10 - 60 100
15 - 35 70
MINIMUM CLOCK ENABLE PULSE WIDTH PWeg
5 - 200 400 ns
10 - 100 200
15 - 70 140
MAXIMUM CLOCK FREQUENCY fer
5 15 .0 - MHz
10 30 6.0 -
15 4.0 8.0
MAXIMUM CLOCK OR CLLOCK ENABLE RISE
& FALL TIME' Lew her
5 16 - - us
10 5 - -
15 5 - —
RESET OPERATION
PROPAGATION DELAY TIME tepe
s - 226 450 ns
10 - 100 200
15 - 80 160
MINIMUM RESET PULSE WIDTH Py
5 - 120 240 ns
10 - 50 100
16 - 40 80
RESET AEMOVAL TIME tarm
5 - 100 200 ns
10 - 50 100
15 - 40 80

! Whan units are cascaded, the maximum rise and tall times of the clock input should be squal to or
less than the transition times of the data outputs driving dats inputs, plus the propagstion delay of
the output driving stage for the output capacitive load,
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Typical P-Channel
Source Current Characteristics

Typical N-Channel
Sink Current Characteristics
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LOGIC DIAGRAMS
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Ripple cascading of four counters with positive-edge triggering.
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Synchronous cascading of four binary counters with negative-edge triggering,




R&E INTERNATIONAL, INC.

1 (800) 253-7007

SCL4000B SERIES PACKAGE SPECIFICATIONS

SUFFIX 'C' - CERAMIC GLASS FRIT SEAL DUAL iN LINE (CERDIP)

14 LEAD

16 LEAD

24 LEAD

-

Inches Milkmelers
Min Max Min Max
— 6.200 — 5.080
0015 | 0045 | 0381 | 1143
0.015 | 0023 €33 0.584
0.050 | 0.070 1.270 1.778
0.008 | 0.015 | 0.203 | 0.381
0.745 | 0.795 |18.923 | 20193
0.242 | 0.302 §.147 7.6M
0.080 | 0.110 2.288 2.T%4
0290 | 0320 | 7368 | 8128
0.125% | 0160 3175 | 4.084
0.150 - 3810 —
C-15" 015
— 0.098 — 2489
0.025 - 0.635 —
inchey Milimeters
Min Max Min Max
- 0.200 — 5.080
0OIS | D045 0381 1.143
0015 0.023 0.3 0584
0050 | 0070 1.270 1.778
0008 | Q015 0.203 0.381
0745 | 0.795 | 16.923 | 20.193
0.242 | 0.302 6 147 74T
0080 | 0.410 2 286 2.794
0290 | 0320 | 7366 | 828
0.125 0.160 3478 4.084
0.150 - 3.810 —
0-15° G-15°
— 0 060 — 1.524
Q 005 — 0.127 —
Inchas Milimetenn
Min Max Mun Max
— 0.200 —, 5.080
0.015 0.045 0.381 1142
0015 | 0023 | 0381 | pses
0.050 0070 1270 1.774
0.008 G015 0.203 0.321
1.235 1.290 | 31 369 | 32.708
0510 0.545 112954 | 12843
0 580 Q0.110 2.286 2194
0 580 0620 | 14988 | 15748
0125 | 0160 | 3175 | 4064
0150 — 3.810 -
0-15* C-45°
— T ooes - 2489
0025 | — 0635 | —




R&E INTERNATIONAL, INC. 1 (800) 253-7007

SCL4000B SERIES FAMILY SPECIFICATIONS

ABSOLUTE MAXIMUM RATINGS: (VOLTAGE REFERENCED TO Vgg)

PARAMETER CONDITIONS UNITS
DC SUPPLY VOLTAGE Vpp 05 to +18 Vde
INPUT VOLTAGE ViN 0.5 to Vg +0.5 Vde
DG INPUT GURRENT N +- 10 mAdc
(ANY ONE INPUT)
POWER DISSIPATION Pt 300 mw
STORAGE TEMPERATURE | Tg -65 0 +150 °C
RANGE

RECOMMENDED OPERATING CONDITIONS: (vOLTAGE REFERENCED TO Vgg)

PARAMETER CONDITIONS UNITS
DG SUPPLY VOLTAGE Vpo 3 to 15 Vdc
OPERATING Ta
TEMPERATURE RANGE
CERAMIC FRIT PACKAGE -55 fo +125

°G
DIE IN WAFFLE PACK 55 to +125
EPOXY MOLDED PACKAGE -40 to +85

PARAMETRIC LIMITS ARE GUARANTEED FOR V|, =3, 10, AND 15 Vdc. WHERE LOW

POWER IS REQUIRED, THE SUPPLY VOLTAGE, CONSISTENT WITH REQUIRED SPEED
SHOULD BE USED. FOR INCREASED NOISE IMMUNITY AND SPEED HIGHER SUPPLY
VOLTAGES SHOULD BE SPECIFIED. THE LOWER LIMIT CF SUPPLY REGULATION IS

3 Vdc OR AS DETERMINED BY REQUIRED SYSTEM SPEED, NOISE IMMUNITY, OR, INTER-

FACE REQUIREMENTS. THE UPPER LIMIT IS 15Vdc OR AS DETERMINED BY POWER

DISSIPATION RESTRICTIONS OR INTERFACE REQUIREMENTS. UNUSED INPUTS MUST
V., OR ANOTHER INPUT. ALWAYS USE PRECAUTIONS TO

PROTECT AGAINST STATIC CHARGES.

BE CONNECTED TO V

DD’




R&E INTERNATIONAL, INC. 1 (800) 253-7007

SCL4000B SERIES FAMILY SPECIFICATIONS

ELECTRICAL SPECIFICATIONS

PARAMETRIC LIMITS LISTED HERE ARE GUARANTEED FOR THE ENTIRE SCL4000B
SERIES FAMILY UNLESS OTHERWISE SPECIFIED ON THE DEVICE DATA SHEETS.

STATIC CHARACTERISTICS: (vgs-0V)

PARAMETER CCONDITICNS (332) - TLO‘R;AX N +?|'5\(g Ax " JHIGHIUIAX UNIT
QUIESCENT DEVICE
CURRENT I,
GATES 5 0.05 0.0005 0.05 1.5
10 0.1 0.001 0.1 3.0 pAdc
V) = Vg OR Vpp 15 0.2 0002 | 02 6.0
BUFFERS, FLIP-FLOPS| ALL VALID INPUT 5 1.0 0.005 1.0 30
COMBINATIONS. 10 2.0 0.01 2.0 80 pAdc
15 4.0 0.02 4.0 120
MSI 5 5 0.05 5 150
10 10 0.1 10 300 pAdc
15 20 0.2 20 600
HIGH-LEVEL CUTPUT 5 4.99 4.99 5 4.85
VOLTAGE Vg, V=Yg OR V, 10 9.99 9.99 10 9.95 Vdc
llol = THA 15 14.99 14.99 15 14.95
LOW-LEVEL OUTPUT 5 0.01 0 0.01 0.05
VOLTAGE Vg V= VY55 OR Vg 10 0.01 0 0.01 0.05 | Vdc
llg) < THA 15 0.01 0 0.01 0.05
MINIMUM INPUT HIGH |V, = 0.5V OR 4.5V 5 35 2.75 35 3.5
VOLTAGE V Vo=10VOR8.0V 10 7.0 55 7.0 7.0 Vdc
Vo=18VOR 138V 15 11.0 8.25 11.0 11.0
MAXIMUM INPUT LOW VO =0.5V CR 4.5V 5 15 1.5 2.25 1.5
VOLTAGE Vv V,=10VORg.0V 10 30 3.0 45 3.0 Vdc
Vo=15V0OR 13.5V 15 40 4.0 8.75 4.0
INPUT CURRENT I, [Vy=0 OR 15V 15 0.1 +10% 0.1 +1.0 | pAdc
OUTPUT LOW Vo = 04V 5 0.64 0.51 1.25 0.36
CURRENT (BREV) I [V = 0.5V 10 16 1.3 325 0.9 mAdc
Vi =Vgs OR Vg Vg = 15V 15 42 3.4 10 24
OUTPUT HIGH Vo = 46V 5 -0.64 -0.51 -1.25 -0.36
CURRENT (B REV) lq, [Voy = 85V 10 -1.6 -1.3 -3.25 -09 mAdc
Vin=Vss OR Vo Vo= 13.5v 15 4.2 -34 -10 -24
OUTPUT HIGH Vo= 46V 5 -0.25 -0.2 -0.14
CURRENTT oo Vo= 9.5V 10 -0.62 -05 -0.35 mAdc
Vin=Vgs OR V, Vo= 13.5V 15 -1.8 -15 -1.1




R&E INTERNATIONAL, INC. 1 (800) 253-7007

SCL4000B SERIES FAMILY SPECIFICATIONS

STATIC CHARACTERISTICS?: (vgg = 0V)

PARAMETER CONDITIONS Voo Toow’ +25°C T UNITS
(vdc) IMN _max_JMIN  TYP MAX MIN _ MAX
MINIMUM INPUT HIGH |V, = 0.5V OR 4.5V 5 40 275 | 40 40
VOLTAGE V,, V=10V OR 9.0V 10 8.0 55 | 80 8.0 Vdc
V,,= 15V OR 13.5V 15 12.0 825 | 120 12.0
MAXIMUM INPUT LOW |V, = 0.5V OR 4.5V 5 10 10 | 225 1.0
VOLTAGE V,, Vg =1.0V OR 9.0V 10 2.0 20 | 45 20 Vdc
V, =15V OR 135V 15 3.0 30 | 675 3.0

DYNAMIC CHARACTERISTICS: (T, - 25¢c)

PARAMETER Voo MINIMUM TYPICAL MAXIMUM UNIT
(Vdc)

INPUT CAPACITANCE Ciy 7.5 pF

NOTES: - Tiow = -55° FOR C, G+, and, HN DEVICES

-40°C FOR E, and, S DEVICES

* Thigy = +125°C FOR G, C+, and, HN DEVICES
+85°C FOR E, and, S DEVICES

1 THIS SPECIFICATION APPLIES ONLY TO THE BELOW LISTED DEVICE TYPES:

4018B, 40248, 4029B, 4035B, 44028, 4412B, 4428B, 4510B, 4512B, 4514B,
4515B, 45168, 4527B, 45288, 45318, 45558, 45568, 4581B, 45828, 4585B.

E THIS SPECIFICATION APPLIES ONLY TO THE BELOW LISTED DEVICE TYPES:
4001UB, 4007UB, 4009UB, 4011UB, 4041UB, 4049UB, 4068UB, 4441UB, 4449UB.

MARKING INFORMATION
SCL 4xxxB C .
Family Type Device Type Package Type Screening Level
Standard CMOS Logic Consists of four C = CERDIL * = Standard Test
numerals & one
or two letters. E = PDIL + = Plus Tested
Enhanced
S = SMD/SOIC Screening

L = High Reliability
Screening




R&E INTERNATIONAL, INC. 1 (800) 253-7007

SCL4000B SERIES CERDIP PRODUCT FLOW

This product flow applies to all 14, 16, and 24 lead ceramic dual-in-line packaged products
with a glass-frit hermetic seal (Cerdip).

Product Flow Step

Mil Grade Cerdip
Suffix CL

Enhanced Cerdip
Suffix C+

Standard Cerdip
Suffix C

Water Fabrication

Identical Circuit Design and Wafer Fabrication Processes

Wafer Probe

100% Probe with Identical Test Programs

Optical Inspection

100% to Mil Sid 883 Method 2010 B

QC Optical Inspection

Mil Std 883 Method 2010 B 0.65% AQL Il

Die Attach

Glass

Temperature Cycle

100% Ten Cycles -65°C to +150 C

Centrifuge 100% 30kg Method 2001 Y1 Direction
Tin Plate 400 to 1000 Microns 300 to 800 Microns 300 to 800 Microns
Solder Dip 200 Microns Not Applicable Not Applicable
Marking Markem 7224 White
Fine Leak 100% to Mil Sid 883 Method 1014 B
Gross Leak 100% to Mil Std 883 Method 1014 C
Test 100% DG at 25°C
Burn-in 100% Static Burn-in 100% Static Burn-in Not Applicable
168 Hours at 125°C 168 Hours at 125°C
Or Equivalent Or Equivalent
Post Test 100% DC at 25°C 100% DC at 25°C Not Applicable
QC Inspection DC at 25°C DC at 25°C Not Applicable
LTPD 3% C=0 LTPD 3% C=0
PDA 10% PDA 10%
High Temperature Test 100% DC at 125°C Not Applicable Not Applicable
QC Inspection DC at 55°C Not Applicable Not Applicable
DC at 125°C

LTPD 3% C=0

Final QC Inspection

Fine and Gross Leak LTPD 5% C=0

DC at 25°C 0.065% AQL |l

Visual Inspection 0.65% AQL I
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Product Flow Comparison - BCL vs 883

This product flow chart compares the R&E SCL4000BCL product flow to an 883 fully

compliant product flow.

Product Flow Step

SCLAxxxBCL 883

Wafer Fabrication

|dentical Circuit Design and Wafer Fabrication Process

Wafer Probe

100% Probe with Identical Test Programs

Assembly Glass Die Attach Gold Die Attach
Test 100% DC at 25°C with Identical Test Programs
Post Room PDA 10% 5%
High LTPD 3% 2%
-55 C Production Test Not Performed 100%
-55 C LTPD 5% 2%
AC Production Test Not Performed 100%
AC LTPD Not Performed 2%
Final Visual Sampled 100%
Group Testing Not Performed A B CD
LTPD Sample Plans
Plan Sample Size Allowable Rejects
2% 116 0
3% 76 0
5% 45 0




