wiblock® Level Translation for FTDI TTL-232R-5V Cables

+5V to +3.3V FTDI Cable Adapter
*** NOT TESTED ***
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Figure 1: Level Translator for FTDI TTL-232R-5V Cable

To connect 5V and 3.3V systems may require a level translation. An easy way to do this is with 3.3V logic
devices that have 5V tolerant inputs. Texas Instruments makes the AHC and LVC logic families that can be
powered with a V. of 3.3V and will tolerate 5V logic levels. The AHC family is available in thru-hole or surface
mount packages. The LVC family is only available in surface mount.

The schematic in Figure 1 uses a SN74AHC14 to perform the level translation. The LM317L is used to power
the SN74AHC14 to the same voltage level as the target system. The resistor values were chosen for a target
voltage of 3.3V. If a different target system voltage is required then adjust the values of R; and Rs. The output
voltage equation for the LM317L is:

Vout = 1.25V(1 + Ei)
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FEATURES
« Output Voltage Range Adjustable 1.2 Vto 32V ¢ Output Regulation Typically 0.5%
When Used With External Resistor Divider - Ripple Rejection Typically 80 dB
 Output Current Capability of 100 mA « For Higher Output Current Requirements,
« Input Regulation Typically 0.01% Per See LM317M (500 mA) and LM317 (1.5 A)
Input-Voltage Change
D OR PW PACKAGE LP PACKAGE PK PACKAGE
(TOP VIEW) (TOP VIEW) (TOP VIEW)
N B I INPUT [P INPUT
OUTPUT[] 2 7l ouTPUT OUTPUT O ||p outPuT
OUTPUT[] 3 6 |] OUTPUT ADJUSTMENT
ADJUSTMENT[|4  s[INC —— ADJUSTMENT

NC — No internal connection
OUTPUT terminals are all internally connected.

DESCRIPTION/ORDERING INFORMATION

The LM317L is an adjustable three-terminal positive-voltage regulator capable of supplying 100 mA over an
output-voltage range of 1.2 V to 32 V. It is exceptionally easy to use and requires only two external resistors to
set the output voltage.

In addition to higher performance than fixed regulators, this regulator offers full overload protection, available
only in integrated circuits. Included on the chip are current-limiting and thermal-overload protection. All
overload-protection circuitry remains fully functional even when ADJUSTMENT is disconnected. Normally, no
capacitors are needed unless the device is situated far from the input filter capacitors, in which case an input
bypass is needed. An optional output capacitor can be added to improve transient response. ADJUSTMENT can
be bypassed to achieve very high ripple rejection, which is difficult to achieve with standard three-terminal
regulators.

In addition to replacing fixed regulators, the LM317L regulator is useful in a wide variety of other applications.
Since the regulator is floating and sees only the input-to-output differential voltage, supplies of several hundred
volts can be regulated as long as the maximum input-to-output differential is not exceeded. Its primary
application is that of a programmable output regulator, but by connecting a fixed resistor between
ADJUSTMENT and OUTPUT, this device can be used as a precision current regulator. Supplies with electronic
shutdown can be achieved by clamping ADJUSTMENT to ground, programming the output to 1.2 V, where most
loads draw little current.

The LM317LC is characterized for operation over the virtual junction temperature range of 0°C to 125°C. The
LM317LI is characterized for operation over the virtual junction temperature range of —40°C to 125°C.

2 Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of Texas
Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date. Copyright © 2004-2007, Texas Instruments Incorporated
Products conform to specifications per the terms of the Texas

Instruments standard warranty. Production processing does not

necessarily include testing of all parameters.
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ORDERING INFORMATION

T, PACKAGE® ORDERABLE PART NUMBER TOP-SIDE MARKING

Tube of 75 LM317LCD

SOIC-D L317LC
Reel of 2500 LM317LCDR

SOT-89 - PK Reel of 1000 LM317LCPK LA

0°C to 125°C Bulk of 1000 LM317LCLP

TO-226/TO-92 - LP L317LC
Reel of 2000 LM317LCLPR
Tube of 150 LM317LCPW

TSSOP - PW L317LC
Reel of 2000 LM317LCPWR
Tube of 75 LM317LID

SOoIC-D L317LI
Reel of 2500 LM317LIDR

SOT-89 — PK Reel of 1000 LM317LIPK LB

—40°C to 125°C Bulk of 1000 LM317LILP

TO-226/TO-92 - LP L317LI
Reel of 2000 LM317LILPR
Tube of 150 LM317LIPW

TSSOP - PW L317LI
Reel of 2000 LM317LIPWR

(1) Package drawings, standard packing quantities, thermal data, symbolization, and PCB design guidelines are available at

www.ti.com/sc/package.

* INPUT
251 Q 5.6 kQ
e
> 2.1kQ
360 Q
[
200 kQ 14Q
>
>
30 2.12kQ
pF
[
30
5.1kQ pF 10.8kQ 670Q
>
® *—o ® ® OUTPUT
ADJUSTMENT
40Q
NOTE A: All component values shown are nominal.
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Absolute Maximum Ratings®

over operating temperature range (unless otherwise noted)

MIN MAX | UNIT
V|—Vo Input-to-output differential voltage 35 \%
D package®) 97.1
. LP package® 139.5
03a Package thermal impedance @ °C/W
PK package @ 51.5
PW package® 149.4
T, Operating virtual-junction temperature 150 °C
Tstg Storage temperature range —65 150 °C

(1) Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) Maximum power dissipation is a function of Tj(max), 85, and To. The maximum allowable power dissipation at any allowable ambient
temperature is Pp = (Tj(max) — Ta)/6;4. Operating at the absolute maximum T, of 150°C can affect reliability.

(3) The package thermal impedance is calculated in accordance with JESD 51-7.

(4) The package thermal impedance is calculated in accordance with JESD 51-5.

Recommended Operating Conditions

MIN MAX| UNIT
V,- Vo Input-to-output voltage differential 35 v
lo Output current 25 100 mA
. . . . LM317LC 0 125
T, Operating virtual-junction temperature °C
LM317LI —40 125
Electrical Characteristics
over recommended operating virtual-junction temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONS® MIN TYP  MAX| UNIT
. T;=25°C 0.01 0.02
Input voltage regulation @ V,-Vo=5Vto35V %V
lo = 2.5 MA to 100 mA 0.02 0.05
Vo=10V, f=120 Hz 65
Ripple regulation Vo=10V, 66 50 dB
10-pF capacitor between ADJUSTMENT and ground
V,=5Vto35V, T,;=25°C, |Vos5V 25 mv
lo = 2.5 mA to 100 mA, Vo225V 5 mv/v
Output voltage regulation
V,=5Vto 35V, Vos5V 50 mv
lo = 2.5 mA to 100 mA Vo225V 10 mv/ivV
Output voltage change with temperature T;=0°Cto 125°C 10 mVIV
Output voltage long-term drift After 1000 hours at Ty = 125°C and V, - Vo =35V 3 10| mviv
Output noise voltage f =10 Hz to 10 kHz, T,=25°C 30 uviv
Minimum output current to maintain regulation |V, —-Vg =35V 15 25| mA
Peak output current V| -Vo=35V 100 200 mA
ADJUSTMENT current 50 100 HA
Change in ADJUSTMENT current Vi-Vo=25Vto35V, lo = 2.5 mA to 100 mA 0.2 5 HA
Reference voltage (output to ADJUSTMENT) Vi-Vo=5Vi035V, lo =25mA to 100 mA, 1.2 125 1.3 \%

P < rated dissipation

(1) Unless otherwise noted, these specifications apply for the following test conditions: V, — Vo =5 V and I = 40 mA. Pulse-testing

techniques must be used that maintain the junction temperature as close to the ambient temperature as possible. All characteristics are
measured with a 0.1-puF capacitor across the input and a 1-pF capacitor across the output.
(2) Input voltage regulation is expressed here as the percentage change in output voltage per 1-V change at the input.

Submit Documentation Feedback
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APPLICATION INFORMATION
LM317L LM317L
vy Input _ Output 2’5%6 Note B) 35V Input  Output éce’e Note A)
Adjustment Adjustment
R1=120Q
C1=0.1pF C2=1pF
(see Note A) (see Note C) Cl=04uF

Use of an input bypass capacitor is recommended if
regulator is far from the filter capacitors.
B. Output voltage is calculated from the equation:

R2
Vo = v,ef(l + ﬁ)

NOTES: A.

where: V¢t equals the difference between OUTPUT and
ADJUSTMENT voltages (=1.25 V).

C. Use of an output capacitor improves transient response,
but is optional.

Figure 1. Adjustable Voltage Regulator

LM317L
\Z Input Output Vo
(see Note A)
Adjustment
Cl=
0.1 pF

1 D1 discharges C2 if output is shorted to ground.
NOTE A: Use of an output capacitor improves transient response, but is

optional.
Figure 3. Regulator Circuit With Improved Ripple
Rejection
R2=15kQ
R1=470Q
Adjustment
v Input  Output
l ’ P LM317L
LM317L
Input  Output [—& Vo
C1=0.1pF Adjustment R3 =
240 Q
C2=1pF

Output
Adjus

—e
g

Figure 5. Tracking Preregulator Circuit

R2=3kQ

1N4002

NOTE A: Output voltage is calculated from the equation:
R2 + R3
Vo = v,ef(l + T) - 10V
where: V¢ equals the difference between OUTPUT
and ADJUSTMENT voltages (=1.25 V).

Figure 2. 0-V to 30-V Regulator Circuit

LM317L
1.25
Vi —{input  Output m\'—“* limit = “R1.
Adjustment Rl

I

Figure 4. Precision Current-Limiter Circuit

LM317L

V| —{Input Output Vo=15V

Adjustment

1N4002

R2=51kQ
Cl=25pF

Figure 6. Slow-Turnon 15-V Regulator Circuit
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APPLICATION INFORMATION (continued)
LM317L
V| —Input Qutput A 4
Adjustment
LM317L
y 240 L Iche
| Input Output %N»—«j; %
\Y
‘I y VBe R = |£
CHG

Adjustment
V-

Figure 7. 50-mA Constant-Current Battery-Charger

Figure 8. Current-Limited 6-V Charger

Circuit
TIP73
2N2
905 w 5000
Vi —% 5kQ
LM317L
22Q
Input Output Vo
Adjustment
% 120 Q A 1N4002
== 10 pF 1
Rt T 47 puF
Ska i’ == 10 pF*

1

T Minimum load current is 30 mA.
* Optional capacitor improves ripple rejection

Figure 9. High-Current Adjustable Regulator
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SN54AHC14, SN74AHC14
HEX SCHMITT-TRIGGER INVERTERS

SCLS238I — OCTOBER 1995 — REVISED JULY 2003

® Operating Range 2-V to 5.5-V V¢ ® ESD Protection Exceeds JESD 22
® |atch-Up Performance Exceeds 250 mA Per — 2000-V Human-Body Model (A114-A)
JESD 17 — 200-V Machine Model (A115-A)

— 1000-V Charged-Device Model (C101)

SN54AHC14 . . . J OR W PACKAGE SN74AHC14 . .. RGY PACKAGE SN54AHC14 . . . FK PACKAGE
SN74AHC14 ... D, DB, DGV, N, NS, (TOP VIEW) (TOP VIEW)
OR PW PACKAGE o o 9
(TOP VIEW) < ke 23298
A = wflvee ! 4 afa® 2 2% ey
v 13[] 6A 1y |2 ——— 13]6A 4 18
2A 12| ey NC s w7[fNe
2a(l3 12[] 6Y 3 |
| | 2y e 16[] 5A
zy[4 11]5A 2Y |4 11| 5A
3a|s | | 105y NC L7 15[] NC
3alls 10[] 5Y L N aafls 1] sy
3v[le o[l 4A 3y |6 =———— 9]4A 910 1112 13
7 8
7
GND ] 8[l ay ~ - >00> <
mzZzzI <
5 N ©

NC — No internal connection
description/ordering information
The 'AHC14 devices contain six independent inverters. These devices perform the Boolean function Y = A.

Each circuit functions as an independent inverter, but because of the Schmitt action, the inverters have different
input threshold levels for positive-going (VT+) and negative-going (V1_) signals.

ORDERING INFORMATION

+ ORDERABLE TOP-SIDE
TA PACKAGE PART NUMBER MARKING
QFN - RGY Tape and reel SN74AHC14RGYR HA14
PDIP - N Tube SN74AHC14N SN74AHC14N
Tube SN74AHC14D
SOIC-D AHC14
Tape and reel SN74AHC14DR
—40°C to 85°C SOP —NS Tape and reel SN74AHC14NSR AHC14
SSOP - DB Tape and reel SN74AHC14DBR HA14
Tube SN74AHC14PW
TSSOP - PW HA14
Tape and reel SN74AHC14PWR
TVSOP - DGV Tape and reel SN74AHC14DGVR HA14
CDIP -] Tube SNJ54AHC14J SNJ54AHC14J
—55°C to 125°C CFP-W Tube SNJ54AHC14W SNJ54AHC14W
LCCC -FK Tube SNJ54AHC14FK SNJ54AHC14FK

T Package drawings, standard packing quantities, thermal data, symbolization, and PCB design guidelines
are available at www.ti.com/sc/package.

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date. . Copyright 0 2003, Texas Instruments Incorporated
Products conform to specifications per the terms of Texas Instruments l On products compliant to MIL-PRF-38535, all parameters are tested
standard warranty. i ing does not ily include IEXAS unless otherwise noted. On all other products, production

testing of all parameters. processing does not necessarily include testing of all parameters.
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1




SN54AHC14, SN74AHC14

HEX

SCHMITT-TRIGGER INVERTERS

SCLS238I — OCTOBER 1995 — REVISED JULY 2003

FUNCTION TABLE
(each inverter)

INPUT | OUTPUT
A Y
H L
L H

logic diagram (positive logic)

-

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)’

Supply VOIAgE range, VG .« vttt e
Input voltage range, Vi (see NOte 1) . ...t

Output voltage range, Vo (see Note 1) ... ...

-05Vto7V
-05Vto7V

—05VtoVee + 0.5V

Input clamp current, Lk (Vi< 0) oo —20 mA
Output clamp current, logk (Vo <O O0rVo > V) v oo i +20 mA
Continuous output current, Ig (Vo =010 VEE) oo iii +25 mA
Continuous current through Voo or GND ..o o +50 mA
Package thermal impedance, 635 (see Note 2): Dpackage ................ccciiiiiiinin.n. 86°C/W
(see Note 2): DB package ...........ccoviiiieeenniinnnnnn.. 96°C/W
(see Note 2): DGV package ........covvviiiinnnnnnnnnnn .. 127°CIW
(see Note 2): Npackage .........ovveiieeeniinnnnnnnnn. 80°C/W
(see Note 2): NSpackage ..........coviiiiiiiiiinnnnnnn.. 76°C/W
(see Note 2): PW package ...........cooviiiiennnnnneenn.. 113°C/W
(see Note 3): RGY package ..............cciiiiiiiiiinnnnn. 47°CIW

Storage temperature range, Tgtg ... cvovvit i

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.
2. The package thermal impedance is calculated in accordance with JESD 51-7.
3. The package thermal impedance is calculated in accordance with JESD 51-5.

recommended operating conditions (see Note 4)

SN54AHC14 SN74AHC14
MIN  MAX | MIN MAX UNIT
Vee Supply voltage 2 55 2 55 \Y
\ Input voltage 0 55 0 5.5 \%
Vo Output voltage 0 Vcc 0 Vcc \%
Vec =2V -50 -50 HA
loH High-level output current Vcc=33V+03V -4 -4 mA
Vcc=5V+05V -8 -8
Vece=2V 50 50 uA
loL Low-level output current Vcc=33V+03V 4 4 mA
Vcc=5V+05V 8 8
TA Operating free-air temperature -55 125 -40 85 °C
NOTE 4: All unused inputs of the device must be held at Vcc or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

%‘ TEXAS
INSTRUMENTS
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SN54AHC14, SN74AHC14
HEX SCHMITT-TRIGGER INVERTERS

SCLS238I — OCTOBER 1995 — REVISED JULY 2003

electrical characteristics over recommended

otherwise noted)

operating free-air temperature range (unless

Tp =25°C SN54AHC14 | SN74AHC14
PARAMETER TEST CONDITIONS Vee UNIT
MIN  TYP MAX| MIN MAX| MIN MAX
v 3V 1.2 22 12 22| 12 22
T+
Positive-going 45V 1.75 315| 175 315| 175 315( V
input threshold voltage 55V 2.15 385| 215 385| 215 385
vt 3V 0.9 19| 09 19| 09 19
Negative-going 45V 1.35 275| 135 275| 135 275| Vv
input threshold voltage 55V 1.65 335| 165 335| 165 3.35
3V 0.3 12| 03 12| 03 12
AVT 45V 0.4 14| 04 14| 04 14| Vv
Hysteresis (V1+ — VT-) - . - . ; - -
55V 05 16| o5 16| 05 16
2V 1.9 2 1.9 1.9
IOH = —50 uA 3V 2.9 2.9 2.9
VOH 45V 44 45 4.4 4.4 \;
IOH = —4 MA 3V 258 2.48 2.48
IOH = -8 MA 45V 3.94 338 338
2V 0.1 0.1 0.1
loL =50 uA 3V 0.1 0.1 0.1
VoL 45V 0.1 0.1 01| Vv
loL =4 mA 3V 0.36 0.5 0.44
loL =8 mA 45V 0.36 05 0.44
1 V| =5.5V or GND 0Vto5.5V +0.1 +1* 1| pA
Icc V|=Vcc orGND, Ig=0 55V 2 20 20| wA
G V| =V or GND 5V 2 10 10| pF
* On products compliant to MIL-PRF-38535, this parameter is not production tested at Vcc =0 V.
switching characteristics over recommended operating free-air temperature range,
Vcc=3.3V+0.3V (unless otherwise noted) (see Figure 1)
Tp =25°C SN54AHC14 | SN74AHC14
PARAMETER FROM TO LOAD A UNIT
(INPUT) (OUTPUT) | CAPACITANCE | MIN TYP MAX| MIN MAX| MIN MAX
tpLH 8.3 128« | 1m 15 1 15
A Y CL=15pF ns
tPHL 8.3% 12.8%* [T 1 15
tpLH 108 16.3 1 185 1 185
A Y CL =50 pF ns
tPHL 108 16.3 1 185 1 185
** On products compliant to MIL-PRF-38535, this parameter is not production tested.
switching characteristics over recommended operating free-air temperature range,
Vcc =5V +0.5V (unless otherwise noted) (see Figure 1)
Tp =25°C SN54AHC14 | SN74AHC14
PARAMETER FROM TO LOAD A UNIT
(INPUT) (OUTPUT) | CAPACITANCE | MIN TYP MAX| MIN MAX| MIN MAX
t 5.5 8.6+ 1 10w 1 10
PLH A Y CL=15pF ns
tPHL 5.5 8.6 1= 10% 1 10
t 7 106 1 12 1 12
PLH A Y CL=50pF ns
tPHL 7 106 1 12 1 12
** On products compliant to MIL-PRF-38535, this parameter is not production tested.
¥ 7
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SN54AHC14, SN74AHC14
HEX SCHMITT-TRIGGER INVERTERS
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noise characteristics, Vcc =5V, C =50 pF, Tp = 25°C (see Note 5)

SN74AHC14
PARAMETER UNIT
MIN TYP MAX
VoL(p) Quiet output, maximum dynamic VoL 0.8 \
VoL(v)  Quiet output, minimum dynamic VoL -0.4 \%
VoH(v) Quiet output, minimum dynamic Vo 4.6 \Y
VIH(D) High-level dynamic input voltage 35 \Y
ViL(D) Low-level dynamic input voltage 15 Vv
NOTE 5: Characteristics are for surface-mount packages only.
operating characteristics, Vcc =5V, Tp = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance Noload, f=1MHz 9 pF
3 1
I EXAS
4 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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SN54AHC14, SN74AHC14
HEX SCHMITT-TRIGGER INVERTERS

SCLS238I — OCTOBER 1995 — REVISED JULY 2003

PARAMETER MEASUREMENT INFORMATION

From Output Test

Under Test Point
CL
(see Note A) I

LOAD CIRCUIT FOR
TOTEM-POLE OUTPUTS

From Output
Under Test

CL
(see Note A) I

\ v \

\ \ Vee
Input 50% Vcc XSO% Vce

oV

VOLTAGE WAVEFORMS
PULSE DURATION

————— Vee
Input 50% Vce 50% Vee
| ‘ oV
tPLH H “—"L tPHL
\ C ——— VoH
In-Phase \ 50% Vee 50% Ve
Output ! VoL

\ \
tPHL —¢—»! H—P‘F tPLH
\

Out-of-Phase | VoH
0, 0/
utput * 50% Vcc f 50% Vce

——— VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES
INVERTING AND NONINVERTING OUTPUTS

NOTES: A. Ci includes probe and jig capacitance.

R =1ka Si

o Vcc
O Open TEST s1
GND tPLH/tPHL Open
tpLZ/tPZL Vce
tPHZ/tPZH GND
Open Drain Vce

LOAD CIRCUIT FOR
3-STATE AND OPEN-DRAIN OUTPUTS

————Vcc
Timing Input 50% Vce
\ oV

—p—tp
tsy — 44— \
L Vee
Data Input 50% Vce 50% Vcc
ov
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
Output . . Vee
Control 50% Vce 50% Vce
| | oV
tpzL ¥ = B —tpz
Output | | .
Waveform 1 | | =Vcc
SlatVcc VoL +0.3V
see Note - L
Note B Vo

Output |
Waveform 2 oo \7 7_;;/\/0"'
S1at GND oVee OH ="
(see Note B) =0V
VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

LOW- AND HIGH-LEVEL ENABLING

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

moo

. Allinput pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zo =50 Q, ty <3 ns, tf< 3 ns.
The outputs are measured one at a time with one input transition per measurement.
. All parameters and waveforms are not applicable to all devices.

Figure 1. Load Circuit and Voltage Waveforms
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