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National Not intended For New Designs

100250

100250
Quint Full Duplex Line Transceiver S

General Description Features i
The 100250 is a quint line transceiver capable of simulta- ~ ® Full duplex operation .
neously transmitting and receiving differential mode signals @ Common mode noise imepisnity of +1V
on a twisted pair line. Each transceiver has a signal input "

Sin. a signal output Sout and two differential line inputs/
outputs L and L. Signals received from the lines L and Lcan e
be stored in an internal latch. The line outputs are designed

to drive twisted pair lines. The ENABLE input is common to

all five transceivers.

:

Ordering Code: see Sectioné LE .
Logic Symbol oo
| l I I I I | | l l Pin Names Description
Sl; 50; Sl 507 Slg 503 Sl S04 Sls, SO0 ST E L Common Enable
_ Bin. 100K Signal Inputs
Qe Sor 100K Signal Outputs
e Ln. Ln Differential Line
Ly L s Ly s T Inputs/Outputs
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Logic Diagram
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Sie -, FIGURE 1. Interconnestion of Two 100250 Circuits,
Sos ~ Duplex Mode Operation
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Truth Table
E Sia Sie Soa Sos L L
H X X Spaln—1) Sogin—1) * .
L L L L L Up Uy
L L H H L (UL + Up)/2 (UL + Uy)r2
L H L L H (U + Upy)r2 (UL + Upr2
L H H H H Uy U,
HIGH Voltage Leve! U= —127v
Uy = —027v

Dor’t Care UL+ Uy/z2= —o77v
~1 = Previous State

H=

L = LOW Voltage Level

X =

n

* = Dependent on S and Sjg

Functional Waveform

TL/F/9876~15
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S| Absolute Maximum Ratings

,°_ Above which the useful life may be impaired. (Note 1)
If Military/Aerospace specified devices are required, Case Temperature under Bias (Tc) 0°Cto +85°C
please contact the National Semiconductor Sales Vge Pin Potential to Ground Pin —7.0Vio +0.5V
Office/Distributors for avallability and specifications. input Voltage (DC) ; Veg to +0.5V
Storage Temperature -65°Cto +150°C Output Current (DC Output HIGH) . ;3%’%“ ) —~50mA

Maximum Junction Temperature (T ) +150°C Operating Range (Note 2) y it

DC Electrical Characteristics R
VEe = —4.2V to —4.8V unless otherwise specified, Vog = Veca = GND, Te = 0°C to +85°C B

N 5

Symbol Parameter Min Typ % Units Conditions
iH Input HIGH Current Sin . pA
A =V
E WA VIN = ViHMax)
Iee Power Supply Current —300 mA |  Inputs Open

DC Electrical Characteristics )
Vge = —4.5V, Voo = Voca = GND, Tg = 0°C to +85°C (Note 3) LTy

Symbol Parameter Min Typ Max ’f . ‘Conditions (Note 4)
Vo Output HIGH Voltage 1025 | o955 | —880 Ny VirMax)
VoL Output LOW Voltage —1810 | —1705 | —1620 mv ié?*'?it(Min) Loading with
VoHC Output HIGH Voltage —1035 mv ViN = ViHMin) S0t to —2.0V
VoLc Output LOW Voltage 1610 | mv. | O ViMax)
VkH Line Output HIGH Voltage | —370 ¢ | NolLoad
VKL Line Output LOW Voltage —-1400 ViN = ViHMax) OF ViLMin)
VIH Input HIGH Voltage —~1165 Guaranteed HIGH Signal for All Inputs
ViL Input LOW Voltage —-1810 Guaranteed LOW Signal for All Inputs
i Input LOW Current 0.50 g , ViN = ViLmin

DC Electrical Characteristics =~ .o

Vgg = —4.2V, Voo = Veca = GND, Tg = 0°C to +85°C (Note 3)

Symbol Parameter IS - Min Typ Max Units Conditions (Note 4)

VoH Output HIGH Voltage - | . =1030." 870 | mV | Vin= Vidad

VoL Output LOW Voltage - ' = 1810%.} 1605 | mv | O ViLmin) Loading with
Vomc Output HIGH Voltage <1080 mv | Vin = Visin 500 to —2.0V
VoLe Output LOW Voltage —1595 mv or ViL(Max)

ViH Line Output HIGH Voltage | —350 —200 mv | NolLoad

VKL Line Output LOW Voitags : | —1300 -990 mV | Vin = Visax OF Viein

Vin Input HIGH Voltage .~ | —1150 870 | mv | Guaranteed HIGH Signal for All Inputs
ViL Input LOW Voltage: | —1810 —1475 mv Guaranteed LOW Signal for All Inputs i
I Inpus LOW Current 0.50 pA | Vin = Vign)
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—
DC Electrical Characteristics §
Veg = —4.8V, Voo = Vgoa = GND, Te = 0°C to +85°C (Note 3) g
Symbol Parameter Min Typ Max Units Conditions (Note 4)
VoH Output HIGH Voltage —1035 —880 mv VIN = ViH(Max)
VoL Output LOW Voltage —1830 —1620 mv orViLmm T | pading with
Voo Output HIGH Voltage —1045 mv_ [ Vin= Vi | 90010 20V
Volc Output LOW Voltage —1610 mv or ViL(Max)
VkH Line Output HIGH Voltage —400 —250 mv No Load
Vki Line Output LOW Voltage ~1500 -1190 mv Vie = ViHiMax) OF Vicuting
ViH Input HIGH Voltage —1165 —880 mv gguﬁ?:ﬁﬁﬂgﬂs
ViL Input LOW Voltage — 1830 — 1490 mv gi:ir;!:;ﬁﬂtg:zts
L Input LOW Current 0.50 MHA ViN = ViLiving

Note 1: Unless specified otherwise on indwidual data sheet
Note 2: Parametric vaiues specified at —4 2V to —4.8V

Note 3: The specified imits represent the “worst case”
additional noise immunity and guard banding can be achi

value for the parameter Since these “worst case” values normally accur at the temperature extremas,
ieved by decreasing the allowable systes sperating ranges,

Note 4: Conditions for testing shown i the tables are chosen to guarantee operation under “worst case”™ eonditiohs.

Ceramic Dual-In-Line Packa
VEE = —4.2Vio —4.8V, V¢ = Veea =

ge AC Electrical Characteristics
GND, Tc = 0°C to +85°C

Symbol Parameter Tc-o0cC Tc= +25°C Tc = +85°C Units Conditions
Min Max Mirt Max Min Max

tpLH Propagation Delay '
tohL Sl L 11 24 141 24 1.2 26 ns Figures 2and 4
tpLH Propagation Delay y
toHL L,LtoSo 1.2 2.8 11.2 2.9 1.3 3.0 ns Figures 3and 5
tpLH Propagation Delay 12 26 12 27 13 29 ns | Figures2and 5
IPHL Eto Sp
tTHL Transition Time 05 20 08 20 0.5 2.0 ns
trLH 20% to 80%, 80% to 20% : i ¥ ) . ’
tg Setup Time L, L 1.3 1.3 1.5 ns Figure 3
ty Hold Time L, T 1.3 1.3 1.5 ns

Cerpak AC Electrical Characteristics

VEE = —4.2V10 —4.8V, Vg = Veca = GND, Te = 0°C to +85°C
Symbol Parameter Tg = 0°C Tc = +25°C Tc = +85°C Units Conditions

Min Max Min Max Min Max

tpLH Propagation Defay ,
torL SitoL. T 1.1 2.2 1.1 2.2 1.2 2.4 ns Figures 2and 4
toLH Propagation Delay '
torL L,Lto S 1.2 2.6 1.2 27 13 2.8 ns Figures 3and §
tPLH Propagation Delay 1.2 2.4 1.2 25 1.3 27 ns | Figures 3and 5
tpHL EtoSo
fHL | Teansition Time 05 18 | 05 19 | 05 18 | ns
[gq0) 20% 10 80%, 80% to 20% ) ) ) : ' . 3
tg Setup Time L, T 1.3 1.3 1.5 ns Figure 3
tH Hold Time L, T 1.3 1.3 15 ns
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100250

Switching Waveforms

0.7 % 0.1ns —-1

0.7 % 0.ins I‘—
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l’ LY
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cosccacmeed Teomsaw=S§

TL/F/9876-8
Notes: Sp = L then P = (UL + Upi/2,0 = UL R = Uy, $ = UL + Unh/2

Sig = Hthen P = Uy, Q = (UL + Upl/2,A = (UL + Up)/2,8 = U,
FIGURE 2. S to Differential Line

0.7 % 0.4ns 0.7 £ O.tas
— ‘ o +1.05V

} L, T loaded with another F100250
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Notes: Sja = Lthen P = (U + Up)/2, Q@ = Uy, R = Uy S = (U +Up/2
Sia = HthenP = Uy, @ = (L + Ual/2,R = WL+ U2, 8= U
1g ts the minimum time before the transition of the enable that information must be present at the data input

ty 1s the minmum time before the transition of the enable that information must remain unchanged at the data input
FIGURE 3. Differential Line to Sg

} L, L loaded with another F100250
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Test Circuitry

05200
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Notes: :
Voo Voga = +2V, Vge = —25v
L1 and L2 = equal length 500 impedance hnes.
Hy = 500 terminator internal to scope.
“‘Pecoupling 0.1 uF from GND to Vg and Vee.
Alt unusgdoutputs are loaded with 509 to GND
Cp = jbdure and stray capacitance < 3 pF.
4 aé@;tii%rmmated by 100250 or Thevenin equivalent,
s0n Sighsl levels will be a percentage of full swing if using
saudvalent network,
Ra = 910, Rg = 5000, Rg = 2200, Rp = 71.50
for S = L.
E Ra = 2200, Rg = 71.50, Ag = 919, Ry = 5000
o"“E;’QA;KXE:I L« forSig =H.
R
R

e S B TL/F/9876-13
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FIGURE 4. AC Test Circult Si to Ditfersntial Line
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100250
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TL/F/8876-14

Vco Voca = +2V, Vee = —25V

L1 and L2 = equal length 50£ impedance lines.

At = 504} termunator internal to scope.

Decoupling 0.1 pF from GND to Voc and VEe-

All unused outputs are oaded with 500 to GND.

C = fixture and stray capacitance < 3 pF.
FIGURE 5. AC Te¢!

tial Line to Sp and Eto Sp
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