@ MOTOROLA Military 54LS85
4-Bit Comparator

ELECTRICALLY TESTED PER:

MIL-M-38510/31101 -

The 54L885 is a 4-Bit Magnitude Comparator which compares two M P o
4-bit words (A, B), each word having four Parallel Inputs (Ag-A3; Bp-B3),
Aa, B3 being the most significant inputs. Operation is not restricted to ’II III
binary codes, the device will work with any monotonic code. Three

Outputs are provided: “A greater than B” (O > B), “A less than B
(OA < B), “A equal to B" (Oa = g). Three Expander Inputs, |A > B,

IA < B, 1A = B, allow cascading without external gates. For proper
compare operation, the Expander Inputs to the least significant position AVAILABLE AS:
myst be connepted as follows: 1o < B=JA>B=L, A= B=H.Forserial 1) JAN: 38510/31101BXA
(ripple) expansion, the OA > B, OA < B and Oa = B outputs are connected 2) SMD: N/A
respectively to the |a > B, 1A < B, and |a = B inputs of the next most 3) 883: 54LS85/BXAJC
significant comparator, as shown in Figure 1. Refer to applications
section of data sheet for high-speed method of comparing large words. X= %ﬁ%‘f(ggE_Lg‘ER%?PE%LLOWS:
The Truth Table which foliows describes the operation of the 541585 bERFLAT.: F
under all possible logic conditions. The upper 11 lines describe the LCC: 2
normal operation under all conditions that will occur in a single device or
in a series expansion scheme. The lower five lines describe the THE LETTER “M” APPEARS
operation under abnormal conditions on the cascading inputs. These BEFORE THE/ ON LCC.
conditions occur when the parallel expansion technique is used.
« Easily Expandable
* Binary or BCD Comparison PIN ASSIGNMENTS
¢ OA > B. Oa < B, and Op = B Outputs Available DIL FLATS  LCC  BURN-N
FUNCT. 62009 650-05 756A-02 (COND.A)
Bs 1 1 2 Vee
LOGIC DIAGRAM A<BN 5 9 3 GND
] A=BN 3 3 4 GND
Aa (15) ) A>B|N 4 4 5 GND
(1) A=Bout 6 6 8 OPEN
— A <Bout 7 7 9 vee
GND 8 8 10 GND
) Bg 9 9 12 GND
0a >B Ag 10 10 13 GND
13) M B4 1 11 14 GND
Ao - Ay 12 12 15 GND
B2 g D_"»——g::D’ Ao 31 17 GND
A<B (2 ..H?:)__ By 14 14 18 GND
A=B B : —)ﬂoAzB A3 15 15 19 vee
A>B @ ] vVee 16 16 20 vVee
A 12 | BURN-IN CONDITIONS:
B1=75 1 | Vee = 5.0 V MIN/G.O V MAX
0 0a <B
—
(10)
& [ >

©
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54L.585

TEST CIRCUIT AND WAVEFORMS

OUTPUT Vee
— —_ — — (o]
1
Bg Ao RL
A 2kQ
SEE By A<B SEE
TABLE Ay TABLE 21
PULSE SUBGROUPS By A>B SUBGROUPS L
910,11 A3 9,10,11 (SEE NOTE 2)
GEN Ba A=B
(SEE NOTE 1) A<B Dy
2 A>B,_ g = D3
] (SEE D4
| _ NOTE 3}
bty > ’-7 i
27V 27V ! 3oV
3V 13V
INPUT g7y, 13 07V
- 0.0V
tPHL2,3.85 "* 'PLH2 3,45
INVERTING Yo
OUTPUT - 3 v
VoL
——‘ le— tPHL184 —-1
VoH
NON-INVERTING
SUTPUT %3 v 13V 5&
VoL
QRN T QN =
Ag Ay Az Ag Bg By By By ~I<=<|CT=‘€:|‘E]§TFT=
Ag A1 Az A3 Bo By Bp B Ag Ay A A3Bp B1BaB3 |
L—la>8 N . Y Op>g[ A>B
L—'A<B 541885  Qa.gl— — "~ —l<B S8 Op p[A<B
—da.g A BPP———— 1A = _ A=B
H—lA=B OA=B A-B Oa-B
L= LOW Level
H = HIGH Level
Figure 1. Comparing Two n-Bit Words
NOTES:
1. The input pulse generator has the following characteristics:
Vgen =30V, < 1515, <6.01s, o = 0.5 s, PRR < 1.0 MHz, Table 1
and Zoyt =50 Q. Word Length Number of Packages
2. All diodes are 1N3064 or equivalent. -
3. CL =50 pF  10%, includ be, witing and st 14 Bits !
- CL =50 pF +10%, including scope probe, wiring and stray 5.24 Bits 26
capacitance. , 25-120 Bits 8-31
4. Voltage measurements are to be made with respect to network
ground terminal.
5. Terminal conditions (pins not designated may be high>2.0V,
low < 0.7 V, or open).
6. The 54L585 can be used as a 5-bit comparator only when the

outputs are used to drive the Ag-As and Bg-B3 inputs of another
541885 as shown in Figure 2 in positions #1, 2, 3 and 4.
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54LS85

TRUTH TABLE
Comparing Inputs Cascading Inputs Outputs
A3B3  AsBp A1.Br  ApBp | la>B 1A<B  lA-B |OAB OA<B OA-B
Az >B3 X X X X X X H L L
Az <Bg X X X X X X L H L
A3=B3z Ap>Bp X X X X X H L L
Az=B3 A2<Bp X X X X X L H L
Az3=B3z Ap=Bo Aq>Bq X X X X H L L
A3=B3 Ap=By Aq<Bq X X X X L H L
A3=B3 Azx=Bp A1=By Ap>Bg X X X H L L
Az3=B3 A2=B2 Ay=By Ag<Bg X X X L H L
Az3=B3z Az2=Bo A1=By Ap=Bp H L L H L L
Az3=B3z Apx=Bp A1=B1 Ap=Bp L H L L H L
A3=B3 A2=Bp A1=By Ap=Bp X X H L L H
A3=B3 Ap=Bp A1=By Ag=Bg H H L L L L
Az=B3 Ap=Bo A1=By Ap=Bp L L L H H L

H = HIGH Voltage Level
L = LOW Voltage Level

X = Immaterial

Figure 2 shows a high-speed method of comparing two 24-bit words with only two levels of
device delay. With the technique shown in Figure 1, six levels of device delay result when
comparing two words. The parallel technigue can be expanded to any number of bits, see

Table 1.
INPUTS
1
/ (LSB) (M3B) \
ll\o IIM /l\z A3 By By ?2 r:ll3 A2FA21A?2A123 BlzoBlmBzz ?23
]

L—] Ag Ay A2 A3 By By %2 Be,B A1g—lA0 Ay A A3 Bp By By By

—las8 A > Big—]'A>B 0a>B

L IA<B =5 Op<B 19 IA<B = OA<B
H—lz-B 0A=B—] L—{la-8 op=8["NC

INPIUTS

—

A5 Ag A7 AgBs Bg By Bg
N 0 I |

A10A11A12A13B10B11B12B43
Y s A O |

\
A15A16A17A18B15B16B17B1g
| O T I

A4_A0A1 Az A3 By By B2 B3 Ag—| R0 At A2 A3 Bp By B B3 Aqq-] A0 A1 A2 Ag Bo By By Ba
1A >B Op>B A >B Op>B IA>B Op>B
B4iace =4 OaA<B Bola<B =3 Oacs B4 Ia < =2 Oa<B
L—lA=8B 0p=B NG tqlA=B Op=B[-NC Lq{la-B 0p=B[~NC
! L1
Ag Ay A A3 Bg ByBp By |
IA>B _ Op>B|
oy - Or g OUTPUTS
IA=B 0a=B[

MSB = Most Significiant Bit
LSB = Least Significant Bit
L = Low Level

H = HIGH Level

NC = No Connection

Figure 2. Comparison of Two 24-Bit Words
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Test Condition

Symbol Parameter Limits Unit (Unless Otherwise Specified)
+25°C +125°C -55°C
’S::altlc s: Subgroup1 | Subgroup2 | Subgroup3
Min Max Min Max Min Max
Vee =45V, | = —0.4mA,
Logical “1” CcC 4 OH !
VOH Output Voltage 25 25 25 V| VINGB or A) = 0.7 V, other inputs are
GND, (A=Bjp)=07Vor20V.
oy Vec =45V lpL=40mA VN =20V
VoL (L)%gz;fuatlv%n age 04 0.4 04 | v Jor0.7V (allinputs), (A= Biy) = GND,
0.7Vor20V.
Input Clamping _ Voo =45V, N =-18mA,
Vic Voltage 5 V' | other inputs are open.
Logical “1" Vee =55V, Vig-2.7V,
H Input Current 20 20 20 | BA | e inputs are open, Bo, 3 = GND.
Logical “1” Voo =55V, ViH=27V,
IH Input Current 60 60 60 HA other inputs are GND or 5.5 V.
Logical “1” Vee =55V, ViHH =55V,
IHH Input Current 100 100 100 | wA Bo. 3 = GND.
Logical “1” VoG =55V, ViHH = 55V,
IIHH Input Current 300 300 300 L uA | e input = GND.
Logical “0” _ _ _ B _ Voe =55V, VN =04V,
Iy Input Current 0.1 0.38 0.1 0.38 0.1 | 038 | mA other input = 5.5 V.
i al “Q” Ve =55V, VN =04V,
" 'l'n°pgdf'°(‘;u?rem —04 | -114 [ -04 | -114 { 04 [-1.14| ma |otherinputs.5V,
(A = Bjp) = — 0.32 mA (min).
Short Circuit _ _ _ _ _ B Ve =55V, VN =20V,
los Output Current » 100 5 100 & 100  mA other inputs are GND, VoyT = GND.
Power Supply Ve =55V, VN =45V,
lcc Current Off 20 20 20 mA other inputs are GND.
Logical “1” _
ViH Input Voltage 20 20 20 v [vec=4sv.
Logical “1” _
ViL Input Voltage 0.7 0.7 07 \ Vec=45V.
Subgroup 7 | Subgroup 8A | Subgroup 88 per Truth Table with Vo = 5.0 V,

Functional Tests

VINL=0.4V, and VINH =2.5 V.
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54L585

imi - Test Condition
Symbol Parameter Limits Unit (Unless Otherwise Specified)
+25°C +125°C - 55°C
g:‘,‘;‘,’,’,‘;’.‘gs: Subgroup 9 | Subgroup 10 | Subgroup 11
Min | Max | Min | Max [ Min | Max
PHLT | popagetonDedy | 20 | a5 | 20 | 42 20 | 42 | o |VOC=50V.CL=50pF R =200
tPHL1 High-Low — 30 — 38 — 38 Voc=5.0V,CL=15pF
PLH1 Propagation Delay 20 | 35 | 20 | 42 | 20 | 42 VGe =5.0V, CL =50 pF, R = 2.0 k2.
tPLH1 o High — | 36 [ — 45 - 45 " lvee=50V,CL =15pF
Low-High f
a2 |jobagationDeldy | 20 | 33 |20 | 30 |20 | 39 | o |VoC=50V.CL=50pRRL =20k
tPHL2 High-Low - 36 - 34 — 34 Voo =5.0V,CL=15pF
tPLH2 fgg{ﬁ%ﬂgﬂ?e'ay 20 | 36 |20 | 42 |20 | 42 |  |Vcc=50V.CL=50pF R =20k
tPLH2 Low-High — |3 | — |3 | — | VGG =50V, Cf = 15 pF.
tPHL3 /P[;g{’:%aﬁ;gzt'je'ay 20 | 20 |20 | 28 | 20 | 28 | . [Voc=50V,CL=50pF R =20k
tPHL3 High-Low — 17 — 23 — 23 Voo =50V, CL=15pF.
tPLH3 ggﬁg{gﬂ?emy 20 | 20 |20 | 25 |20 | 25 | o |Voc=50V.CL=50pF RL=20k2
tPLH3 Low-High — 22 — 28 — 28 Voo =5.0V,C| =15pF.
tbHLs | jpopegalionDeY | 50 | 25 | 20 | 3 |20 | 36 | o |VeC=50V%CL-50pFRL=20ka
tPHL4 High-Low — 26 — 33 — 33 Ve =5.0V,CL = 15pF.
tPLH4 /F’D'gf:%a:igﬂtl)e'ay 20 | 20 |20 | 28 | 20 | 28 |  |Vcc=50V.CL=50pF R =20ka
tPLH4 Low-High — 20 -— 25 -— 25 Ve =50V, CL=15pF
tPHLS /P[;gf;%alﬂgz'oe'ay 20 | 20 |20 | 26 | 20 | 26 | _ |Vcc=50V.CL=50pF R =20k
PHLS High-Low - |7 = 2| = ]2 VoG =5.0V, G = 15pF.
tPLHS /Pégf’:%a&gﬂt')e'ay 20 |22 |20 | 30 |20 | 30 | o |Voc=50V.CL=50pF R =20k
PLHS Low-High — 22 — 28 — 28 Voo =50V, CL=15pF.
NOTE:

1. The limit specified for C|_ = 15 pF is guaranteed but not tested.
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