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Low Voltage Logic Product Spectrum
a1es S
Innovative Low Logic Solutions from Philips Semiconductors. 9397 750 08443, June 2001
Philips Electronics 5
P Low-Voltage Features and Functions
v LvcC LvT ALVC ALVT AvVC
Low Medium High High Very High Very High
Speed Speed Speed Speed Speed Speed
Jans - 4ns . 2ns «2ns «1.5ns «1.0ns
« _a/BmAdrive « ~24124mA drive + _32/64mA drive + ~24/24mA drive + -32/64mA drive . Dp'ﬁm'imd for 2.5V
output
- 204A standby * 10pA standby current | . 120.190A standby | * 40pA standby current| - 100pA standby i
t . current current « —8/8mA static output
current * Vgr 1.2-3.6V" * Voo 12-3.6V% drive
. - Vs 2.7  Veei 23-3.6V
* Vegi 1.0-3.6V° + 5V-tolerant 10s Vee: 27-3.6V + 5V-tolerant™* 531 s |- High dynamic drve
. 5v- + 5V-tolerant
* Gates, MSI,bus | . | jvg insertion SV-tolerant l/0s + Bus Hold option - 204 standby current
interface functions. « Live Insertion + Live insertion
« Bus Hold option + Terminator resistor Ve 12-3.6V
* Analog switches + Built-in Bus Hold option * Built-in Bus Hold ©c
*+ Terminator resistor + 3.6V-tolerant /Os
* Multisourced tion + Terminator resistor | * Gates, bus interface | + Terminator resistor e
option functions option « Live insertion
* Gates, bus interface
functions + Gates, bus interface | * LFBGA . :Jus ;merfzce « Bus Hold option
« Picogate functions + Multisourced netions - Bus interface
. LFBGA + Multisourced + Multisourced functions
+ Multisourced
« Multisourced
* LV: Some Functions can operate up to 5.5V
**ALVC: Only non-Bus Hold types are 5V-input tolerant
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Logic Compatibility

Stephen M. Nolan and Jose M. Soltero: Understanding and Interpreting Standard-Logic
Data Sheets. Application Report. Standard Linear & Logic.
SZZA036B, May 2003, Texas Instruments

INTERFACE
A

output Vee

High Noise Margin Vee Input

]# > High
Viy (min) ol
ViL (max)
g
A »
Low VoL (max)
GND Low Noise Margin GND

Poziomy napie¢ w ukladach cyfrowych (1)

Vce = 5V £ 5/10%
Voo = 5V legenda
\(()"
VvIH
we — Vi— wy

Vou

24V 4 High Noise Margin = 0,4 V

2,0V
— 1,5V

0,8V :
IT 04v Y Low Noise Margin = 0,4 V

5VTTL
ABT, AHCT,

HCT, ACT
zrédio: Texas Instruments
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Poziomy napie¢ w uktadach cyfrowych (anc)

np. seria AHC:

Vee =8V Vec=2..55V legenda
) v()ll

444V 4V, 0,5V (Ve=2V) Vi

<0,9V (V c=3V) we — Vm— Wy

<1,65V (Vge=5,5V) v

oL

Vi 21,5V (Vg=2V)
—25v 22,1V (Vg=3V)
> 3,85V (Vo=5,5V)

<0V (Vge=3V, Io=50A).. 0,44V (Vcc=3V, lo =4mA)

eV IVOL <0V (Vee=2V, 1o, =50pA)
S0V (Vee=4,5V,1o=50pA) .. 0,44V  (Vc=4,5V, |, =8mA)

svemos Vo 21,9V (Vec=2V, g = -50pA)
Rail-to-Rail 5 229V (Vee=3V, Io/=-50pA) .. 2,48V (Vee=3V, o = ~4mA)
HE G AC 244V (Voc=4,5V,lo= ~50pA) . 3,8V (Vec=4,5V, 1o = ~8mA)

Zrédio: Texas Instruments
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Poziomy napie¢ w uktadach cyfrowych
-
Vo =5V Vo =5V legenda
v()ll
I 4,44V Viu
we — Vy— wy
Vee =3,3V Vo
3,5v L
Vee =2,5V
— 25V 2,4V 24v 33y
2,0V 2,0V Vee =18V
1,7V
1,5V — 1,5V — 15V —D:.ssv
—12v | 1,17v Vo= 0,8V
0,8V 0,8V 07v 0,9V H
s 0.4v 04v 063V g45y 052VLT 0000
7 0,2V D.Z&V.:l_o'zsv
5V CMOS SVTTL 3,3V CMOS 2,5V CMOS 1,8V CMOS 0,8V CMOS
Rail-to-Rail 5V ABT, AHCT, LVTTL, LVT ALVC, ALVT AVC AUC
HC, AHC, AC HCT, ACT LVC, ALVC, LV
Zrédfo: Texas Instruments
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Poziomy napie¢ w uktadach cyfrowych (auc)

2oy )/,, AUC SN74AUC1G08 legenda !
1 s‘v‘-‘/, Single 2-Input Positive AND Gate i Von
A = sn74auc1g08, December 2002 Vi

ety

./"‘|

Texas Instruments we — Vy— Wy

.
Vou

Vg = 0.65* Vg

Ve =0.8 V10 1.95V
Vi = 0.35# Vg

Vo = 0,55V / —0.7 mA Voo = 08V
Ve =08V 0,52V 0,55V

Vo =0,25V/ 0.7 mA 0,28y I 038y
0,8V CMOS
AUC
topyp =47 1S (Voe = 0,8V, C, = 15pF)

I (Vo) seria AHC (CMOS)

. =
A
1 mA] 30 T, =25°C -
o [MA] Vo =45V /1 ’7“")/‘ = 250
<4 / | AMAX)
/ —ose
/ Vg Tp=85°C
AHC/AHCT Designer’s 20 b /‘ T4 (MAX)
Guide temperatura N A
SCLA013D, September ]
1998, Texas Instruments ” rA: "zli)g
v/ T
/l el (T’::X:E C
‘ ‘ Vec =30V
lon AT 4 T > Vo V]
s - ot
| /’
o [T /6
(MIN) /
~ . . "
T, =85°C % temperatura maleje Vg — maleje lo., loy
o) PTTAC2 J ‘ « rosnie Vo — rosnie lo,
-20 . : s
- =2\5'c| V.= 2c me’alezje Voy —> rosnie I_OH
Ny 4_ (TYP) « ro$nie Temp — maleje wszystko
WL Ve =457

)
% Vou V]

10 14 18 22 26 30
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Czasy narastania, opadania i propagaciji

U sygnatl wejsciowy sygnat wyjsciowy

.............................................. 90% V¢
50% Ve A VAL 5 W
=L// t--10% Ve -\ AN Vo
= ] ‘
czas propagacji: lub tpy, (Propagation delay)

czas narastania / opadania: t, (rise time) lub t; (fall time) (Transition time)

réznica napieé: Vo - Vo, (Voltage swing)
szybkosé dv _  (Vou - Vo) X80%

= S OH_ _ou/— Sl t
narastania / opadania: dt t. (lub t;) (Slew rate)
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Prad przetgczania - technologia

5,0

4,0

¥-( /AHC
4 5

zrédio: Texas Instruments
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Prad przetaczania buforow

s =
16 T
b T ]
14 - TA=25°C t t t
< . One Bit is Driven From0Vto 6 V Supply CUI’I’ent Vel’SUS
5 Input Voltage (36 Inputs)
R 160 T T T T
< Vee=5V
S s 140 Ta=25°C |
g All 36 Bits Are Driven
3 6 From0Vto 6V
| 120
5
)
,\ 100
DA |
o \ 80

0 1 2 3 4 5 6

W]
o 1

20

Vi~ Input Voltage — V.
Supply Current Versus
Input Voltage (One Input)

Icc- Supply Current - mA

Implications of Slow or Floating CMOS Inputs °
SCBA004C, February 1998, Texas Instruments
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005 1 15 2 25 3 35 4 45 5 55 6
Vi - Input Voltage -V




Parametry SN74xx244 /16244 ()

x=1,2 (244) 1..4 (16244)
XOE

xA1 xY1
xA2 xY2
xA3 xY3
xA4 xY4

50% Vo~ Y-
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x244

czas narostu sygnatu t,
napiecie zasilania Vcc— 3,3V

40V
sV St un
30V —’_> g
(ALvC244 ) / / L
25V
Vinput / M“
9 20V / / LvCc244 |
3

15V /

Vee=3,3V

Load =500 Ohm / 50 pF
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ooV Lv244 |
05V i
ons 2ns 4ns 6ns 8ns 10ns 12ns 1ans 16ns 18ns  20ns
Time zrédio: Texas Instruments
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Sygnaly cyfrowe (112)

Input and Output Characteristics of Digital Integrated Circuits
SDYA010, November 1996, Texas Instruments
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Sygnaly cyfrowe (212

Y
N
\
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S Rl nd of Cable -@put
=3V ’-/
+{-{ SN7400
sy - :
0ns 25ns 50 ns 75ns 100 ns 125ns 150 ns 175 ns

200ns
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ital/Anal

Histereza (112

Signal Switch. Dig

Input voltage

0 S .
Vr-—

Logic Products. Data Book SCDDO003A, ./anuary 2004, Texas Instruments

and Voltage Clamps.

Hysteresis:
Input Voltage vs Time

Immediately switches
input threshold to VT-after
low-to-high transition
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Time.

Immediately switches
input threshold to VT+after
high-to-low transition
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7=

Histereza (22

Possible Output-Voltage

_

output

X p
Glitches are propagated
through the device.

Glitch-Rejection Capabilities
of Devices with Hysteresis
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\j\_ [—

Voltago

Outcome for Devices
Without Hysteresis

Output

I !
L3 2
No glitches present
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Pasozytnicze oscylacje Przerzutnik typu D - definicje
Eilhard Haseloff : Bus-Hold Circuit. PRE
Application Report
SCLAO015, February 2001, —D Q-
Texas Instruments —Delk—]
L ap-
s o I
Input utput 90% | = LR
clk 10% +A-50% Przyktadowe czasy przetaczania
s >4 uktadéw (Texas Instruments)
; [ tsy | t toin | tone
D ’X\ ’"T’x 50% . ‘ [ns] |[ns] | Ins] |[ns]
cn1‘1v ch21V 518 i ts, \ tHi 74175 12 | 52 | <12 <17
o L 74L8175 20| >5 | <26 |<25
zbyt wolny narost sygnatu wejsciowego (t.= 200ns) w uktadach ‘ 74ALS175 %V >3 =1 | <75|<10
bez wejscia formujacego (Schmidta): Q | X 50% 74HCT175 >151| 0 <35 | <35
* niepozadane oscylacje na wyjsciu uktadu ‘ ‘ t CD40175 >120| >80| <400 <400
* wzrost pradu zasilania o “PLH/PHL | 74LVC2GT4,,,>2,9| >0 | <134 <144
« wzrost temperatury krysztatu > ve Q a
«wzrost emisji zaktocen elektromagnetycznych
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Przerzutnik typu D - tabela stanéw Przerzutnik typu D - LVC
SN74LVC2G74. SINGLE POSITIVE-EDGE-TRIGGERED D-TYPE FLIP-FLOP
WITH CLEAR AND PRESET
SCES203F, DECEMBER 2001, Texas Instruments Vee =18V |V =25V| Ve =33V V=5V
+0,15V +0,2V +0,3V +0,5V |UNIT
FUNCTION TABLE MIN MAX |MIN MAX | MIN MAX [MIN MAX
INPUTS OUTPUIS [ 80 175 175 200 | MHz
PRE CLR CLK D Q Q
PRE L H X X H L tyy Pulse duration CLK 6,2 2,7 2,7 2 ns
4 ﬂf or 6,2 2,7 2,7 2 ns
o o} H X X L H CLR low
N elk—] L L X X Ht HT
- 1 tgy Setup time Dita 2,9 1,7 1,3 1,1 ns
Qp- H N H H . before CLKT PREor | 1,9 14 12 1 ns
T H H T L L H CLR
CLR — S
H H L X Qo Qo inactive
T This configuration is nonstable; that is, it does not t,  Hold time, 0 0,3 1,2 0,5 ns
persist when PRE or CLR returns to its inactive data after CLKT
(high) level.
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Przerzutnik typu D - prostota PCB
vcec
Select 3
DAOIn ! -
DA1In ) )
2D O
DA2In
DA3In
e

DA4In
DASIn
DA6In

C
DA7In Q| O=
CLK
GND

x374 < x574

2 - bitowy rejestr przesuwny

clk _7

serial in

E

T>tp

serial in
Q1
...... t
Q2
t
T t
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Stosowac¢ uktady dopasowujace (13

CBT (CrossBar Technology switch)
CBTD (CrossBar Technology switch with integrated Diode)

Vee=5V
7 p
CBTD :

3V l ¥ . UVIGH..... Input /\

System _ CBT H R 5 “out \i
In/Out— 4 :(Vee=5.0V)

Ly svi| o, NS TN

i\\i(rj KD>——T <= cmos
stes 2
ALVC System i
Rds on=5Q 0 16 ] 20 30 40l ]

rezystor R ustala wlasciwy spadek
napiecia na diodzie (Vpp= 0,7 V) w
przypadku zbyt matego poboru pradu
przez uktad CBT
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Vee -1V
jest maksymalnym napieciem
wyjsciowym uktadu

CEE D oo Ancas oo

Stosowac¢ uktady dopasowujace (23

Christopher Graves, Moshiul Haque, and Ernest Cox:
CBT-C, CB3T, and CB3Q Signal-Switch Families.
Application Report. Standard Linear & Logic. SCDA008, July 2003, Texas Instruments

5.VVcc PC Power

3.V Signal RBSOV
Schottky
Diode
FANN o]
b 22ka
DATA ] -
Graphic . Monitor
Controller e DT et
CLK
—]oND 24 :|1~| DATA

15-Pin Dsub
Connector

Data and Clock-Signal Data Transfer Using the CB3T3306
|/ [katebia Mo oai EL ek eonicznies I ForonozneJ 1 AL L |

Stosowac¢ uktady dopasowujace (313

- =
SN74CB3T16211. 24-BIT BUS SWITCH 2.5/3.3-V LOW-VOLTAGE BUS SWITCH WIYH 5-V
TOLERANT LEVEL SHIFTER

SCDS147, OCTOBER 2003, Texas Instruments

Vee VCC Operating Range
T From2.3Vto 3.6 V
—N Vee
CB3T Vee-1v
ov

—

Input Voltages

Output Voltages

If the input high voltage (V\,) level is greater than or equal to V¢ -1V,
and less than or equal to 5.5 V, then the output high voltage (V) level will
be equal to approximately the V¢ voltage level.
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Stosowa¢ uktady OC/OD

Benefits and Issues on Migration of 5-V and

3.3-V Logic to Lower-Voltage Supplies Vee
sdaa011a, September 1999, Texas Instruments L
j RPULLUP
Level Shifting Using the SN74LVCO7A - q
Supply
Voltage Pullup Resistor Level
Vee Levels can be Conversion
V] connected to Range
1,8 18V | 18V,25V,33V,and5V | 1.8V —>18Vto55V
2,5 25V 18V,25V,33V,and5V | 25V —->18Vto55V
33 33V 1 18V,25V,33V,and5V | 33V —>18Vto55V
5 5V 18V,25V,33V,and5V | 5V—>18Vto55V
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Czas propagacji / zasilanie / technologia

Benefits and Issues on Migration of 5-V and 3.3-V Logic to Lower-Voltage Supplies
sdaa011a, September 1999, Texas Instruments

120 (=== ===—~

VXN B OO T e

100 F=="§~~—~

8,
tog [NS] 60

40

AHC LV LVC ALVC ALVT AVC

Low-to-High Transition
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Czas propagaciji / zasilanie / temperatura
Ken Ristow: LVT Family Characteristics. Advanced System Logic — Semiconductor Group.
scea002a, March 1998, Texas Instruments
‘LVT244
toun [NS] tone [ns]
4.00 . V(.( 400 cc
= RLZ500Q
sas| Coos0F s | a5 - \ ci=sopr
/] L T
T,
3.50 350 Ve t27V e
poareeeT Veg =27V \ ‘
325 } 325 ‘
| [ e LB \ [ [ vecrar
Lt Vec=33V | .44
Lo IASAPorL 555 B
250 b === .l ce= 250
S I
225 225
14 T
24" -25 10 5 20 35 50 65 80 24:1 -25  -10 5
Tal°C] Tal’C]
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Czas przelaczania < pojemnos¢ obcigzenia

scaa029, May 1996, Texas Instruments

Under ding Ad ! Bus-I

technologia

A

czas /
prpagacji 19

tpyyy, [15] /

LV
8 ——

T,=25°C
Vee= 3.3V LVT2

Vi 3V we |

ALVC

0 5 100 150 20
pojemnos¢ obciazenia C; [pF]
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H P Table 3. Capacitances of Digital Devices
Pojemnosci P 9
re OUTPUT CAPACITANCE
uktadow INPUT (PF)
FAMILY CAPACITANCE OPEN-
BUS
(PF) COLLECTOR | povro

Designing With Logic ouTtputt

Sdya009c, June 1997 SN74 3 5 —

Texas Instruments,
SN74LS 3.5 3.5 5
SN748 3.5 3.5 9
SN74ALS 2 4 5
SN74AS 4 — 10
SN74F 5 5 9
SN74HC 3 3 9
7AAC/ISN74AC 4 — 10
SN74BCT 6 — 12
SN74ABT 4 - 8
SN74LV 3 - 8
SN74LVC 4 — 8
SN74LVT 4 - 8

T Open-collector output of gates and other devices with low drive

capability (e.g., SN74xx03). Open-collector outputs of bus drivers
have the same output capacitance as totem-pole (3-state) outputs.
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Wplyw: Ve, To i Cp natyy, to, ity

A ————
Timing Differences of 10-pF Versus 50-pF Loading.
Scea004, November 1996, Texas Instruments

» wybrano uktad SN74ALVCH16244
(16-BIT BUFFER/DRIVER WITH 3-STATE OUTPUTS,

pojemnos$¢ obcigzenia C = 10pF i 50pF,

pomiar czasu:
— propagacji sygnatu t,, (propagation delay time),
— wylaczenia stanu wysokiej impedancji t,, (enable time),
— wigczenia stanu wysokiej impedanciji tg (disable time),

zmiana napigcia zasilania V. w zakresie: 2.7,3.0i 3.3 V,

pomiary dla temperatury: T,= 0°C i 70°C,

wyniki pomiaréw dotycza réwniez uktadow:
‘ALVCH16721, ‘ALVCH162827 i ‘ALVCH16835
ze wzgledu na ten sam typ wyjscia jak w uktadzie ‘ALVCH16244.
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Wplyw: Ve, TA 1 CLnatyy
70°C
250 T,=0C [

2,25
Z
S 175
1,50
1,25

Veo [V

27 3,0
C,= 50pF

3,3

czas propagacji sygnatu t,, (propagation delay time) w funkgji:
* napigcia zasilania V¢,
« temperatury T,
* pojemnosci obcigzenia C,.
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Parametry pasozytnicze

indukcyjnosci i pojemnosci (pasozytnicze i strukturalne) wewnetrznych
potaczen i zasilania w uktadach cyfrowych:

L, szybkos¢ narostu / opadania
zasilanie sygnatu V na wyjsciu uktadu
i logicznego:
wyjscie _ di
uktadu 5 V=Lx—4r
CMOS Ly
GND
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Typy obudéw

DIP
2,5mm

DIP SOP SSOP

Pin |C[F] L[nH] | C[pF] L[nH] | CpF] L [nH]
1,20 | 149 137 | 086 58 047 50
SOP | 2,19 [ 129 111 | 075 46 045 4.1
1,27mm| 3,18 | 0,90 86 060 38 030 27
417 | 072 60 | 054 33 030 26
516 | 053 34 | 045 30 030 26
6,15 | 053 34 | 045 30 030 26
7,14 | 072 60 | 054 33 030 26
SSOP | g'13 | 090 86 | 060 38 | 030 27
< 0.65mm| g 12 | 129 11,1 | 075 46 045 4.1
1011 | 149 137 | 086 58 047 50

-5

g

]

C - pojemnos¢ pin - GND
L - indukcyjno$¢ pinu

DIP - Dual In Line Package
SOP - Small Outline Package
SSOP - Shrink Small Outline Package
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Uwaga na obudowy

nowe zasady wyprowadzen - zmniejszenie wptywu wewngtrznych potaczen

Multiple Specialized
Corner center pinning
pinning pinning E g
9 = Ve = = GNDE = GND
=] =} GND & = g =]
=] (=] = [= RV
= =] GND = m Vee =] =
g =] CND = = Vee GND® = Vee
=] GND = = = =
GND® = g =] = [
(=] =] GND 5 EI Vee
TTL, LS, S =} [=]
= j=}
BCT, ABT, LVT o=
Widebus

‘ooracowanie Andrzel Stepien
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Krétsze potaczenia - szybsze dziatanie
Sdya009¢c
Designing With Logic
Texas Instruments, June 1997 1.1
1,0
0,9
0,8 T Corner Pin (AC)
07
06
tpg [ns] 08
04
03
0,2
0,1 Center Pin (AC) —]
0 } } }
1.2 3 4 5 6 7 8
wzrost czasow przetgczania ty Liczba przefaczanych wyjse
w zaleznosci od typu obudowy i
liczby réwnoczesnie przetaczanych wyj$¢
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SSOP - TSSOP - TVSOP - LFBGA

scya007.pdf

Johannes Huchzermeier:

Comparison of Electrical and Thermal Parameters of WidebusE SMD SSOP, TSSOP,
TVSOP, and LFBGA F Texas Application Report, October 1999

Widebus Packages:

SSOP (Shrink Small-Outline Package) 48-pin

TSSOP (Thin Shrink Small-Outline Package) 48-pin
TVSOP (Thin Very Small-Outline Package) 48-pin
LFBGA (Low-profile Fine-pitch Ball Grid Array) 96-balls

pojemnos¢ | indukcyjnosé

Pin - GND Die - Pin
[PF] [nF].
e typ max | min | max; min

0,65mm — SSOP SSOP 48-pin | 0,443[0,074] 7,970|5,080
0,65mm (1.2mm Thin) — TSSOP| TSSOP 48-pin| 0,410|0,077| 3,990|2,370
0,40mm (1.2mm Thin) — TVSOP| TVSOP 48-pin| 0,296|0,048| 4,310|2,380

LFBGA 96-balll 0,14510,046/ 2,866 (1,597

‘ooracowanie Andrzel Stepien
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.~ Encapsulant

LFBGA

B CHp
SCEA014

32-Bit Logic Families in LFBGA
Packages: 96 and 114 Ball, Low-Profile
Fine-Pitch BGA Packages.

Texas Instruments, October 1998

0.5 mm Diameter / 0.8 mm Ball Piich Vi Hole Subsirate
Eutedtic Tin/Lead Balls (0.375 mm Diameter)
LFBGA-96 LFBGA-114
Ball count 96 114
Ball configuration (rows, columns) 6x16 6x19
Square/Rectangular R R
Ball-to-ball pitch (mm) 0.8 0.8
Ball diameter (mm) 0.5 0.5
Package body width (mm) 5.5 5.5
Package body length (mm) 13.5 16

Package thickness (mm) 1.2 min — 1.5 max 1.2 min —1.5 max

Package weight (mg) 132 167

NanoStar™

www.ti.com/nanostar

(Bottom viow)

Ball Pitch mm) 05 05 05
Ball Diameter (mm) Smali Bump = 0,17 Small Bump = 0,17 Small Bump = 0,17
Large Bump =023 Large Bunp = 0,23 Large Bump = 0,23
Package Length (mm) 14 14 19
Package Width (mm) 09 09 09
Package Height (mm) 0,5 max 0,5 max 0,5 max
Ball Matrix {rows, columns) A% 2 depopulate 1 3x2 4x2
Weight (mg) Small Bump = 0,995 Small Bump = 0,998 Small Bump = 1,30
Large Bump = 1,07 Large Bump = 1,13 Large Bump = 1.53
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Rownoczesne przetaczanie wyjsc

— v
— FO.I0

Ooooooooog

5
2 B1-7
wskutek indukcyjnosci i pojemnosci 3 v |
pasozytniczych wewnatrz uktadu 22 Ml ——
stan na statycznym wyjsciu B8 > 9
(stan niski) ulega zmianie 0 ; —
! S ~4

KATEDRA METROLOGI ELEKTRONICZNEJ | FOTONICZNE.) ‘ooracowanie Andrzel Stepien



Rownoczesne przetaczanie wyjsé (LOW)

15 Bits Switching, Only One Static Input at Low State
20 ¥ i
16 i i i
SSOP48-Pin Packege i Vo.p H
12 1 1 e i
08 i . Vee= 3,3V
0'4 TSSOP 48-Pin Packege N A V,. Threshold
T o VA ZAN
2 .. ; v/ 4
0‘8 TVSOP 48-Pin Packege [ LFBGA 96-Pin Packege
12 V av
\ Input Signal o 2v
N
330 335 340 345 350 355 360 365 370 375 380

Time [ns]

Vo.p (voltage output low peak): Ground bounce: peak output-voltage value during
a static low at the nonswitched output
VoLv (voltage output low valley): Ground bounce: minimum output-voltage value during
a static low at the nonswitched output
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Oscylacje - rownoczesne przetaczanie

1500

SSOP 48-Pin Packege
TSSOP 48-Pin Packege

Voup (Number Switching) I

1000
800

| Vec= 3,3V
V,.Threshold
500

-1000

Voip ! Vouy at unswitched Output [mV]

TVSOP 48-Pin Packege
LFBGA 96-Pin Packege

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Number of Simultaneously Switching Outputs

Vouy (Number Switching)

-1500

Voup - VoLy Okresla amplitude oscylacji sygnatu na wyjéciu uktadu w stanie niskim
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Prad zasilania < czestotliwosé

Ken Ristow: LVT Family Characteristics Advanced System Logic - Semiconductor Group
Scea002a, March 1998, Texas Instruments

prad . + uktad ’LVT244
zasilania *Vee= 3,3V
lec [MA] *R=0Q
2 + C. = OpF
20 - wszystkie wyjscia
przetaczane
15 synchronicznie
10
5 czestotliwosé
0 » przetaczania
5 10 15 20 f[MHz]

Moc < technologia
Benefits and Issues on Migration of 5-V and 3.3-V Logic to Lower-Voltage Supplies
Sdaa011a, September 1999, Texas Instruments
20
18 +
moc ) 1
6L [mW/bl(J LVCH16244A
14 o
/ "ALVTH16244
12 - ]
/ =
10 /// 'ALVCH16240 —
"AVC16245
8 1 L. /“’/
"LV240A
¢ / [ 4
4 Pl // = —
, - — AHCZEl
. |
0 5 10 15 20 25 30 35 a0 45 50
czestotliwos¢ przetaczania f [MHz]
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