93AA46A/B/C, 93LC46A/B/C,
MICROCHIP 93C46A/B/C

1K Microwire Compatible Serial EEPROM

Device Salection Table

Part Number Vo Range ORG Pin Word Size | Temp Ranges Packages
AIAMAGH 1.66.6 Mo B-bl | F, 8N, 5T, M3, 0T
EELEETT 18-6-6 Mo 16-bt I F, 8M, 5T, M3, OT
93 CABA 2666 M B-hit I, E P, 8N, 5T, M5, 0T
93 CAEER 2666 Mo 16-bil I, E P, 8M, 5T, M3, 0T
EECAEA 4666 Mo B-bik I E F, 8M, 5T, M3, OT
SECAER 4 EB.E Mo 16-bik I, E P, 8M, 5T, M5, OT
BAAMIGT 1.66.6 es Bar 16-bll | F, 8N, 5T, M3
Q3L C4EC 2666 Yas Bor 16-bit I E P 2H, ST, MS
QIC4EC 4666 Yas Bor 16-bil I E P 2H, ST, MS
Faatures Description
= Low-power CMOS technclogy The Micnochip Technology Inc. 93X X48ABIC devices
« ORG pinto sslect word size for “45C version are 1K bit low voltage serial Electically Erasable

PROMs (EEPROM). Word-selectable devices such as
the 93A4846C, S3LC4EC or 93C46C are depandent
upzn external logic levels driving the ORG pin to set

= 128 x B-bit organization “& ver. devicss {no DRG]
&4 x 16-bit organization ‘B wer. devices (no ORG)

" Selffimed FH'&SE'WHITE cydes (including word size. For dedicated B-bit communication, the
aulo-erass) TAAAAGA, A3LCAEA or FAC4EA devices are available,
+ Autormatic ERAL before WRAL while the 9248468, 93LC46E and 93C46E devices
+ Power-onioff data pratection circuitry provide dedicated  16-bit communication. Advanced
+ Indusiry standard 3-wire serial [0 CMOS Iechr;bﬁ}' makes thess -tI:_IE'.-i::ea id_ie_zl for I;j:-l.\'
. Devi ; : BT power, nonvdatile memory applications. The entire
Devica Ettstua signal I'R.EADY' ! G0 Series is available in standard packages indud-
B e ing B-lead PDIP and SOIC, and advanced packaging
+ 1,000,000 EAY cycles ircluding B-lead M3O0P, &lead SOT-23, and &l=ad
= Data retention = 200 years TSSOP. Pb-free (Pure Matte Sn) finish is also
+ Temperalure ranges supparted available.
- Indusirial {1} -40°C o +855C . .
- Autometive (E) P Package Types (not te scale)
Pin Function Table EE__TSL_EEDHEF: P?:'EEE
Harme Function NC o B0 ORG" csfi T epves
Voo g2 7 Vss cLEge TEMC
G5 Chip Select CE O3 60 Do oigs B0 CRG"
CLK Serial Data Clock iR spo mogh  opve
ol Serial Data Input TSSOPMSOP SOT-23
oo Serial Data Cutput (ST, M5) en
Va5 Grourd T = E:'ﬂf gt A
NC Mo internal connection :F:!: 3 e \::':.: _, "Rac=
o ® e e
QRG Memory Configuration * ORIG pin 5 MG an A8 devices P
WEC Power Supply
£ 2003 Mizrochip Tachnology Ine. D821 7480-page 1
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93AA46A/B/C, 93LC46A/B/C, 93C46A/BI/C

1.0  ELECTRICAL CHARACTERISTICS

Abselute Maximum Ratings'T

|+ - w1
Al inpubs and outpabs wrk, WES e e e =0V b VEC 1100
Storage temperature ... OO UYPUOPPOPPPOPTORPPRUPPPTPPONE -1 ol o (o T o =11 4

SACPT b +125°C
Lz 4R

Ambiant temperature with power applied ..

ESD protection on all ping ... e

t MOTICE: Sitresses above those listed under “Absolute Maxirmum Ratings™ may cause permanent damage to
the device. This is a stress rating only and functional operation of the device at those or any other conditions
abowe those indicatad in the operational listings of this spedification is notimiplied. Exposurs o mazimurm rating
conditions for extended periods may affect devics reliability.

TAELE1-1:  DC CHARACTERISTICS

All parameters apply over the specified ranges sl L L LI R LR

- Industrial {1}: Ta = -40°C bo +8E°C
unless othersi se noted. Automotive (EJ: Ta = -40°C to +125°C
Param. No.| Symbol Pararneter Min Typ Max | Units Conditions
[} WHI High-lewel input voltages 20 — | Voo +l v |vooz 2TV
WH2 oyvec | — [ Voo + v Voo« 2TV
o2 WLl Lisw-lewel input woltage -0.2 — o.a Vo |vooe 2T
VL2 0.3 — |02Voo| W Voo« 2TV
03 WoL Lisw-lewel oulput voltage — — 0.4 o |loL= 2.4 mA, oo = 4.5
WoLz — — 0.2 W oL =100 pA, Voo = 28V
04 WoHA High-lewesl oulput valtage 24 — — W |loH = -400 pA, Voo = 4.5V
WOHZ Voo -02| — — W IoH =-100 pA, Voo = 28V
O&s LI Input leakage current — — +1 LA VR = VES to VLG
D& Lo Cuutpul lzakage current — — +1 LA |VOUT =Was o Voo
ov Cin, Pin capadtancs — — T pFVeNoUT = 0V (Hote 1)
Cout {all inpuls/cutputs) Ta=25°C,FCLE = 1 MHz
Da lco Write current — — 2 mA | Fow =3 MHz, Voo = BBV
write — 500 — A |Fow= 2 MHz, Voo = 2.5V
k] IcC read | Read current — — 1 mA | Fow =3 MHz, Voo = 5.5V
— — B0 nA | Fow = 2 MHz, Voo = 2.0
— 100 — nA | Fow= 2 MHz, Voo = 265V
010 lcca Standby current — — 1 s -Temp
— — 7] nA - | E-Temp
CLK = C5 =0V

ORG =0l =Vs2or Voo
{MNote 2) (NOTE 3)

o WFOR WO woltage detect
S3AALEABIC, B3LCAGAEIC — 1.6V — Vo |iMote 1)
93C4EABIC — 3.8V — v

Note 1: This parameter is periodically sampled and not 1005 tested .
2: ORG pin not available an 4 or °B versions.
3 READY/ETET status must be cleared from DO, see Section 3.4 " Data Out {D0)".
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93AA46A/B/C, 93LC46A/B/C, 93C46A/B/C

TAELE 1-2:

AC CHARACTERISTICS

All parameters apply over the specified
ranges unless otherwise noted.

WEL = range by device (see Table onPage 1)

Irdustrial {1}

Ta = -40°C to +85°C

Automative (B Ta = -40°C to +125°C

Param. Ho.] Symbal Parameter Idin Max | Units Conditions
Al FCLK Clook frequency — 3 MHz 4.5 <=VCC < 5.5V, B30C46C only
2 MHz | 2.5V < Voo < BBV
1 MHz | 1.8V < \WoG < 2.5V
A2 TCKH Clock high time 200 — ns 4.5 =Woo < B.EV, 93460 only
250 ns |25 =WoC < 55V
450 ns |18V =WoC <25V
A TCKL Clock low time 100 — ns WEC < 5.5V, 9346 only
200 ns oo < 5BV
450 ns WCC < 2.5V
Ad Tcss Chip Select setup time =) — ns Vo < 5.6V
100 ns WOC < 4.5V
250 ns VOO <2 5V
AL TCsH Chip Selact hald time 0 — ns 1.8V < o <55V
BE TCsL Chip Select low fime 250 — ns 1.8V < o <55V
AT Tols Diata input setup ime =) — ns 4.5V <VoC < 5BV, B046C only
100 W = WEC < 5.5V
250 Voo < 25V
Al ToOIH Diata input hold time =) — ns 4.5V <VCC < 5.5V, 83046C only
100 2.5V 2o « 5.6V
250 1.8 = VoG < 2.5V
A TPD Diata oulput delay time — il ns WaWoo < BBV, CL =100 pF
— 250 LB = WG < 4.5V, CL = 100 pF
— o0 1.8 < Voo « 2 8V, CL = 100 pF
A0 Tcz Diata oulput disable time — 1080 ns |45 =VeoC < 5.5, (Hote 1)
— oo 1.8V 2VoD < 4.8V, [Note 1)
Al Tavw Status valid time — il ns |45V =Veoe <56, CL =100 pF
oo 2BV = WED « 4.5V, CL = 100 pF
o0 1.8V < Vo < 2.5V, CL = 100 pF
Al2 TWC Program aycle time — [ ms | ErassMWrite mods (A4 and LS
versions)
] TWC — 2 ms | ErassWWrite mode (93C versions)
Ald TEC — [ ms | ERAL mode, 4.5V < Voo < 5 5V
AlE TwL — 15 ms | WRAL mode, 4.5V < Voo < 5BV
Al — Enduranas 1M — | oyeles [25°C Voo = 5.0V, (Note 2)

Note 1: This parameter is periodically sampled and not 10065 tested.

2: This application is not tested but ensured by charaderization. For endurance estimates in a specific
appication, please consult the Total Endurancs ™ Modelwhich may be obtaine d from wwa.microchip.com.
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93AA46A/BIC, 93LC46A/B/C, 93C46A/B/C

FIGURE 1-1: SYNCHRONOUS DATA TIMING
WIH
Cs - n
yiL —]_ Tcss TCKH l TCKL .~
WIH I TreH
CLK —| —l_
LT T — ——
TOIS it = TOIH
WIH
. viL —X X x
. TPD TFO L=
o * R
(READ) s = .
| LTS 1 T
.
oo Yo '
(PROGRAM) { STATUS VALID

WaL

MNate: T2 is relative to CS5.

TAELE 1-3: INSTRUCTION SET FOR ¥ 16 CRGANIZATION (93X X46E OR 93XX46C WITH ORG = 1)

Instruction | SB | Qpcode Address Diata In Data Cut R, CLK Cycles
ERAEE 1 1 A5 Ad A2 A2 AT AD =5 [F!DY.E?] a
ERLL 1 o 1 a0 X X x X - (ROYEST) a
EWDE 1 ] a X X X e HIGH-& a
EWEN 1 ] 1 1 X X e HIGH-& a
READ 1 0 AR Ad A3 A2 AT AD —_ D16 - D] 2B
WRITE 1 M A5 Ad A2 A2 AT AD o1& - 0o [F!DY.E?] 2B
WRAL 1 o a 1 X X X X o1& - 0o [F!DY.E?] 2B

TAELE 1-4: INSTRUCTION SET FOR X 8 ORGANIZATION (92XX46A OR 93XX46C WITH ORG =0)

Instruction | SB | Opoode Address Data In Data Cut Rep. CLK Cycles
ERREE 1 1 M8 AR A4 A3 A2 A1 AD e {RD‘I".Eﬂ 10
ERAL 1 an 1 0 X X X X K - (RD‘I".E] 10
EWDE 1 an a a e HIGH-Z 10
EWEN 1 an 1 1 X X X X ¥ e HIGH-Z 10
RERD 1 0 a5 AE A4 AT A2 A1 AD - o7 - 0o 1B
WRITE 1 i M8 AE A4 AT A2 A1 AD] DT-D0 (RO BT 1B
WERAL 1 an a 1 X X X X ¥ o7 -0a (RO BT 1B
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93AA46A/BIC, 93LC46A/B/C, 93C46A/B/C

2.0  FUNCTIONAL DESCRIPTION

When the ORG® pin is conneded to Voo, the (x16)
organization is selected. When it is connected to
ground, the (xB) arganization is sslected. Instructions,
addressss and write data are clocked inbo the DI pinon
the rising edge of the clock (CLK). The DO pin is
rormally beld ina HIGH-Z stats sxcapt when reading
data from the device, of when checking the READY!
BOST stalus during a programming operation. The
REALY/BUSY status can be verified during an Erase/
Write opsration by polling the DO pin; DO low indicates
that programming is slill in progress, while DO high
irdicates the device is ready. DO will enter the HIGH-Z
state on the falling edge of C5.

2.1 Start Condition

The Start kit is detected by the device if C5 and Dl ars
kzth high with respsct o the positive edge of CLE for
the first time.

Before a Start condition is detected, C5, CLK, and DI
may change in any combination {except to that of a
Start condiion), without resulling in any devies
opsration (READ, WRITE, ERASE, EWEM, EWDS,
ERAL, or WRAL). As soon as C5 is high, the devics is
rz longer in Standby mode.

An instruction following a Start condition will only b
exected ifthe required opeode, address and data bits
for any particular instruction are docked in.

2.2 Data In/Data Qut (DIFDO)

It is possible to connect the Data In and Data Qut pins
together. Howewer, with this configuration it is possible
for a *bus conflict” to occur during the *durmmy zero”
that precedes the READ operation, if AQ is a logichigh
leval. Under such a condition the woltage level s2an at
Diata Out is undefined and will depend upon the relative
impedances of Data Cut and the signal sourcs driving
AQ. The higher the current sourdng ca pability of A0,
the higher the voltage at the Data Cut pin. In order to
limit this current, a resistor should be connected
betwe=n Dl and DO,

2.3 Data Protection

All modes of operation are i chikited when Voo is below
a typical woltage of 1.5V for 9344 and "23LC" devices
or 3.8V fior "B3C" devicas.

The EWEN and EWDS commands give additional
protection against acddentaly programming during
normal opsration.

MNote:  For added protection, an EWDS command
should be performed after svery writs
operation.

After power-up, the devics is automatically in the
EWDSE mode. Therefore, an EWEN instruclion must be
performed bsfore the initial ERLEE or ¥RITEimstruction
can ke exscuted.

Bleck Diagram

Voo wEs

Memory Address
Array M Decoder

-

Address
Counter

F
Culput Do
Buffer [ ™

-

Diata Register

Dl

=D
CORG—m code
C5—w Logic

*

Clock
Ay Register

“ORG input is not available on AR devices
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93AA46A/B/C, 93LC46A/BIC, 93C46A/B/C

24 ERASE

The ERARSE instruction forces all dala bis of the
spedfied address to the logical 1" state. G5 is brought
lowr following the bading of the last address bit. This
falling edge of the C8 pin iniiates the self-fimed
preramming cyde, excepton ‘930 deviess where the
rising edge of CLK before the last address bit initiates
the write cyde.

The O pin indicates the READY/BUSY status of the
device if C5 is brought high after a minimum of 250 ns
liwy (T2EL ). O at logical 'O indicates that pregramming
is slill in progress. DO at kgical 1 indicates that the
register at the spedfied address has been erased and
the devics is ready for another instrudion.

Note:  lssuing a Start bit and then taking C5 low
will dear the READY/BUSY stalus from
oo,

FIGURE 2-1: ERASE TIMING FOR 93AA4 AND 83LC DEVICES

TosL T

ce 'y Ll

= MUy oL

!'5, ;l'f CHECK STATUS Eg_/,_\_

HIGH-Z

oo f—

HIGH-Z

FIGURE Z-2: ERASE TIMING FOR 93C CEVICES

TosL

JE

ce r LH
S pipipipipiyipigl

1]
CHECK STATUS \"7‘_/_\;

ST XX

HIGH-Z
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93AA46A/BIC, 93LC46A/B/C, 93C46A/B/C

2.5 ERASE ALL (ERAL})

The Erase All (ERAL) instruction will erass the entirs
memary array o the logical “1" state. The ERAL cycle is
identical to the ERASE cyde, excapt for the different
opzode. The ERAL eyele is completely sel-imed and
commences al the falling edge of the CS, except on
ST devicss where the rising edge of CLK before the
last data bit initiates the write cyde. Clocking of the
CLK pinis not necessary after the device has entered
the ERAL cyele.

FIGURE Z-3:

The O pin indicates the READY/BUSY status of the
dewics, if C5 is broughthigh after a minimum of 250 ns
low { TCSL).

Note:  Issuing a Start bit and then taking C5 low
will clear the READY/BUSY status from
oo,

WoC must be = 4 5V for proper operation of ERAL.

ERAL TIMING FOR 93AA AND 93LC DEVICES

TosL

A4 'E
CHECH ETATUE ﬂ_/“_\\_

—4 rfm-. —m —Tc
oo HENE d‘.l‘ ﬁi
Voo must ba 2 4.5 for proper apenation of ERAL
FIGURE 2-4: ERAL TIMING FOR 93C DEVICES

(4]

L

CE 'y

2

gapipipiyipipiyigl
ol FAAYIRYAN /7)(':

a1 ™
CHECH ETATUE R_/_\_

L
Ad
—* pu— Ty — pu—TCI
HIGH-Z £ Ny ausT READY Jd | M
— HIGHZ
i Tec .-I

74



93AA46A/B/C, 93LC46A/B/C, 93C46A/B/C

2.6 ERASEMWRITE DISABLE And ENABLE (EWDS/EWEN)

The 92XX4EABC powers up in the ERASEMVRITE
Cigable (EWDE) state. All Programming modes must be
precedsd by an ERASEWRITE Enable (EWEN)
instruction. Onece the EWEN instrudion is executed,
programming remairs enabled untilan EWDEi nsfrustionis
execuled or Voo is removed from the device.

FIGURE Z-5: EWDS TIMING

To protedt against accidental data distutbance, the E¥DE
insiuction can be used to disable all ERASEANRITE
funztiors and should follow all programming opsrations.
Ex=cution of a REAT i refruction is inde pendent of both the
EWEN and EWDE instructions.

FIGURE 2-6: EWEM TINMING

(==

/

2.7 READ

The READ instruction ocutputs the sedal data of the
addresssd memaory location on the DO pin. A dummy
zem bit precades the 8-bit (If ORS pin is low or A-Version
denvices) or 16-bit (If ORG pin is high or B-version
denices) output string. The output data bits wil toggle on

FIGURE Z-T: READ TIMING

the rising edge of the CLK and are stable after the
specified time delay (TPD). Sequertial read is possible
when CS5 is held high. The memory data  wil
automatically eyde 1o the next regster and output
sequentially.
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93AA46A/BIC, 93LC46A/B/C, 93C46A/B/C

2.8 WRITE The DO pin indicates the READY/BUSY status of the
devics, if C5 is broughthigh after a minimum of 2E0 ns
lowe (TCEL). O62 at logical ' indicates that pregramiming
iz slill in progress. DO at logical 17 indicates that the
register at the spedfied address has been written with
the data specified and the devics is ready for another

The WRITE insfruction is followsd by 8 bits (If ORG is
lowr oF A-version devicss) or 16 bits (f ORS pinis Righ
or B-version devicas) of data which are written into the
spedified address. For 93A846ABIC and 93LCAEAB!
C devices, after the last data bit is clocked inlo DI, the

irstruction.
falling edge of C5 iniliates the salf-imed auto-erass ) . . .
ard programming cyde. For R3C46ABC deviess, the Mot IIS‘?”'"'; a Start it and IH"E"" taking C2 low
self-imed auto-srase and programming cyde i will clear the READY/ETSY status from
irifiated by the rising edge of CLK on the last data bit. Do.
FIGURE 2-8: WRITE TIMING FOR 9344 AND Q3LC DEVICES
Tom

= s " R W 4 L WAAN

[w] 1 1
HGH-Z
oo
FIGURE Z-9: WRITE TIMING FOR 93C DEVICES

JL re

- i ” ‘D aN

HGH-Z
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93AA46A/B/C, 93LC46A/B/C, 93C46A/B/C

29 WRITE ALL (WRAL)

The Write All (WRAL) instrudion will write the entire
memary array with the data spesified in the cormmand.
For 334846 A/B'C and 93LC46ABIC devicss, after the
last data kit is docked inle O, the faling edge of CS
iriiates the self-imed auto-srase and programming
cyele. For 93C46A/BIC devices, the self-timed auto-
erase and prograrmming cyde is iniiated by the rising
edge of GLK on the last data kit Clocking of the CLK
pin is not necessary after the device has entered the
WRAL eyele. The WRAL command doss indude an
autormatic ERAL cydes for the device. Therefore, the
WRAL instruclion doss nol require an ERAL instruction
bt the chip must b= in the EWEN status.

FIGURE 2-10;

The DO pin indicates the READY/BUSY status of the
dewies if C5 is brought high after a minirmum of 280 ns
low (TCSL).
Note:  Issuing a Start bit and then taking C5 low
will dear the READY/BLISY status from
Do,

WoC must be = 4.5V for proper operation of WRAL.

WRAL TIMING FOR 9344 AND 93LC DEVICES

I

JL

cs i

HGH-Z IL

L4y b

JL

oo muel be = 4.5y Tar propar operation of WRAL.

1F

FIGURE 2-11:

WRAL TIMING FOR 93C DEVICES

I

IL

cs F 1F

HIGH-Z I

¥ &

5

IL

1F
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93AA46A/B/C, 93LC46A/B/C, 93C46A/B/C

1.0  PIN DESCRIPTIONS

TABLE 3-1: PIN CESCRIPTIONS
S0ICIPDIP/
Harme MSOP! 50T-23 Rotated SO1C Function
TSS0P
CS 1 5 3 Chip Selact
CLK 2 4 4 Serial Clock
]| 3 E] 1 Cata In
0o 4 1 [ Diata Cut
Was 5 2 7 Ground
QRIGMNG B MiA ] Crganization F92X4EC
N internal connection ! 930464/B
Mz T MR 1 Na Internal Connedtion
Voo 8 & 2 Power Supply

31 Chip Salect (CS)

A high level seleds the devies; a low level deselacts
the device and forces it inlo Standby mode . However, a
programimi ng cycle which is already in prograss will be
completed, regardless of the Chip Select (C5) input
signal. If C5 is brought low during a program cyde, the
device will go inte Standby mode as soon as the
programimi ng cyds is completed.

CS must be low for 280 ns minimurn {TCSL) betwesn
conssculive instructions. If GS is low, the internd
confral logic is held in a Resat status.

3.2 Serial Clock (CLK)

The Serial Clock is used to synehronize the commu ni-
cation between a master device and the 933X series
device. Opeodes, address and data bits are clockedin
on the positive edge of CLK. Data bits are also docked
cuton the positive edge of CLK.

CLK can be stopped amywhers in the tramsmission
sequancs (at high or low level) and can be continued
anylime with respsct to clkek high time (TCKH) and
clock low time (TCKL). This gives the confroling master
freedom in preparing opeode, address and data.

CLK is a ‘Don't Care” if CS is low [device deselacled).
If G5 is high, but the Start condition has not bssn
detectad (DI = 0), any nurmber of dock cydes can be
receivad by the devics without changing its status [i.e.,
waiti ng for a Start condition).

CLK cycles are not required during the self-limed
WRITE (i.e., aulo ERASEMRITE) cyele.

After detection of a Start condition the specified nurmbsr
of clock cydes (respectively low-to-high transitions of
CLK) must b= prosided. These cleck cydes are
required to deck in all required opoode, address and

data bits before an irstrudion is execulad. CLK and DI
then become don't care inputs waiting for a new Start
condition to be deteched.

3.3 Data In (DI}

Data In (DI} is used to clock in a Start bit, opcode,
address and data synchronously with the CLK input.

34 Data Out (DO}

Data Cut (DO} is usad in the READ mods to culput
data synchroncusly with the CLK input (TPD after the
positive edige of CLK).

This pin also provides READY/BUST status informa-
fion during ERASE and WRITE eycles. READY/EUST
status information is available on the DO pin if CS is
brought high after being low for minimum Chip Select
low time (TC2L) and an ERASE or WRITE ocperation
hias be=n initiatad.

The Stalus signal is not available on DO, if C5 is held
lowr during the entire ERASE or WRITE cyele. In this
case, DO s in the HIGH-Z mode. If status is checked
after the ERASEMRITE cyde, the data line will be Righ
to indicate the device is ready.
Nots:  lssuing a Start kit and then taking C5 low
will clear the READYEDSY status from
Do,

35 Organization (ORG)

When the ORG pinis connected to Voo or Logic HI, the
{x16) memory arganization is selectad. When the ORG
pin is tied to Va5 or Logic LO, the (x8) memory
organization is seleded. For proper operation, ORG
must b= tied to a valid logic level.

GAXXAGA devices are abways xB organization and
GAXXMAGE devices are always 216 organization.
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93AA46A/B/C, 93LC46A/B/C, 93C46A/B/C

40 PACKAGING INFORMATION

4.1 Package Marking Information

ALead MSOP (150 mil) Example:
[
EEEEEES 3L4GEl
VWWNNN 228107
ok 0%
gadt
B-Load S0T-23 Exampla:
HEMN 1ELT
8-Lead POIP Exampla:
O N 0 N00on
AR, 93LC46B
HOCO MMM IVEM 1LT
o /B YW oS 1228
oo uong Oomomoo
8-Load S0IC Exampla:
R, @3LCAER
YWY 15N 0228
% MMM 'ﬂ. L7
B-Le=ad TEEOF Example:
=% v B g% 7 B

MSOP 1st Line Marking Codes

. Phb-free

Device std mark mark
O3 AL EA ?NEE;_
UAAAIEE [ 344 SA4eRT |
93AAdEL [ AAAECT] CA4eCT
O3LC4EA | 3LAEAT
UALCA5E [ AL CLAGE
SALCAEL  [ALdeCT] Sl AeCT
A RA ACABAT] SCARAT
TAEE FAEET] GCdRET
S AEC HCABUT] vedbl |

“E™ or Exlended.

T = blark Tor commercld, 417 o Industdal,

S0TZ3 Marking Codes

Davica l-temp E-temp
PELLE LY BN =
PELLEL] il =
] e 7 E EMM
k] Wu 3] PN RNM
J3CIEA HM N JHN
TICIEE THN LINM

Ph-liess lopslde mark |s sama; Pb-liee
roled only on caton label.

TSS0F 15t Line Marking Codes

Device std mark Pr?'ug;ﬁe
PETTE T ) CAAE
PR LTeE CAAR
PETCE T L GAAC
EEINELT) CIRE

TALLARE TI6E GLAR
TILCARC LIe0 GLAC
TICARA O ) CLAR
e =] [ =21 GLAR
TIARC o (50 GLAL

Tempsaratura grade B markad on line 2.

Legend: XX.X Part number

T Temperature
Blank  Commerdal
| Industrial

E Extended

NMM  Alphanumeric raceability code

Y ‘fear code (last 2 digits of calendar year) execspt TSS0OP
and MSOP which use orly the last 1 digit
WA Week code (week of January 1is week '017)

Hote:  Custorn marking available.
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g-Lead Plastic Micro Small Qutline Package (MS) (MS0OP)

El

1
]

o — —

o
I [ =
B
i D 1
[= ]
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93AA46A/B/C, 93LC46A/B/C, 93C46A/B/IC

6-Lead Plastic Small Outline Transistor (OT) (SOT-23)
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93AA46A/B/C, 93LC46A/B/C, 93C46A/B/C

g-Lead Plastic Dual In-line (P} = 300 mil {(FDIP)
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93AA46A/B/C, 93LC46A/BIC, 93C46A/B/C

g-Lead Plastic Small Cutline {SN) — Narrow, 150 mil {SOIC)
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93AA46A/BIC, 93LC46A/B/C, 93C46A/B/C

2-Lead Plastic Thin Shrink Small Outlineg {(ST) —4.4mm (TS30F)
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NGGIARPGIRYPGI/FCIAFCNA

I
FAIRCHILD
]
SEMICONDUCTOR*
Switching and Applications
+ High Voltage: BC546, Vpn=65Y
+ Low Noise: BC549, BC550
» Complement to BC556 ... BC560
1 TO-92
1. Collector 2. Base 3. Emitter
NPN Epitaxial Silicon Transistor
Absolute Maximum Ratings 1.=25°C unless otherwise noted
Symbol Parameter Value Units
Voo Collector-Base Voltage : BC546 80 v
- BC547/550 50 V
: BC548/540 30 \
Veeo Collector-Emitter Voltage : BC546 65 v
- BC547/550 45 v
- BC548/549 30 3
VERD Emitter-Base Voltage  : BC546/547 8 )
- BCE448/549/550 5 %
Ic Collector Current (DC) 100 mA
Pec Collector Power Dissipation 500 myV
Ty Junction Temperature 150 C
Tste Storage Temperature -65 ~ 150 C
Electrical Characteristics T,=25°C unless otherwise noted
Symbol Parameter Test Condition Min. Typ. Max. Units
lego Collector Cut-off Current V=30V, Ig=0 15 nA
Meg DC Current Gain Vep=58Y, lc=2mA 10 800
Ve (sat) | Collector-Emitter Saturation Voltage | lc=10mA, 1g=0.5mA an 250 my
Ic=100mA, 1g=5mA 200 500 mYy
\gg (sat) | Base-Emitter Saturation Voltage lc=10mA, Ig=0.5mA 700 mY
lc=100mA, lg=5mA Q00 my
Vg (on) | Base-Emitter On Voltage Vep=5Y, lc=2mA 580 660 700 my
\ 0 720 mby
fr Current Gain Bandwidth Product 300 MHz
Cob Output Capacitance V=10V, 1g=0, f=1MHz 3.5 6 pF
Cip Input Capacitance Vep=0.5V, =0, f=1MHz 9 pF
NF Noise Figure  : BC5468/547/548 Vpp=5V, lg=200uA 2 10 dB
: BC549/550 f=1KHz, Rg=2KQ 1.2 4 dB
1 BC549 Vep=5Y, 1o=200uA 14 4 dB
: BC550 Rg=2KQ, f=30~15000MHz 1.4 3 dB
hgg Classification
Classification A B C
hre 110 ~ 220 200 ~ 450 420 ~ 800

E@002 Fairchild Semiconductor Corporation
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Typical Characteristics

1o

— [ 4IOUuA

35CpA
e I = 30CPA

AN

= 2504 |

E

| = 20CpA

\
\

17=15Cp A

AR

Idm&], COLLECTOR CURREMT

= 100uA
1

1! = sopa

] 2 10 12 14 16 12 mn

=
5

Wee[V], COLLECTOR-EMITTER VOLTAGE

Figure 1. Static Characteristic
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Package Dimensions
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TRADEMARKS

The following are registered and unregistered trademarks Fairchild Semiconductor owns or is authorized to use and is not
intended to be an exhaustive list of all such trademarks.

ACEx™ FACT™ ImpliedDisconnect™  PACMANT™ SPM™
ActiveArray™ FACT Quiet series™  |SOPLANAR™ POp™ Stealth™
Bottomnless™ FAST® LittleFET™ Power247™ SuperSOT™-3
CoolFET™ FASTr™ MicroFET™ PowerTrench® SuperSOT™-6
CROSSVOLT™ FRFET™ MicroPak™ QFET™ SuperSOT™-8
DOME™ GlobalOptoisolator™  MICROWIRE™ Qsm™ SyncFET™
EcoSPARK™ GTO™ MSX™ QT Optoelectronics™  TinyLogic™
E°CMOS™ HiSeC™ MSXPro™ Quiet Series™ TruTranslation™
EnSigna™ Eenl QCX™ RapidConfigure™ UHC™
Across the board. Around the world.™  OCXPro™ RapidConnect™ UltraFET®
The Power Franchise™ OPTOLOGIC® SILENT SWITCHER®™ VCX™

Programmable Active Droop™

OPTOPLANAR™

SMART START™

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO ANY
PRODUCTS HEREIN TO IMPROVE RELIABILITY, FUNCTION OR DESIGNM. FAIRCHILD DOES NOT ASSUME ANY
LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY PRODUCT OR CIRCUIT DESCRIBED HEREIN;
NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR

CORPORATION.
As used herein:

1. Life support devices or systems are devices or systems
which, {a) are intended for surgical implant into the body,
or (b) support or sustain life, or vhose failure to perform
when properly used in accordance with instructions for use
provided in the labeling, can be reasonably expected to
result in significant injury to the user.

2. A critical component is any component of a life support
device or system whose failure to perform can he
reasonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

PRODUCT STATUS DEFINITIONS

Definition of Terms

Datasheet ldentification Product Status

Definition

Formative or In
Design

Advance Information

This datasheet contains the design specifications for
product development. Specifications may change in
any manner without notice.

Preliminary First Production

This datasheet contains preliminary data, and
supplementary data will be published at a later date.
Fairchild Semiconductor reserves the right to make
changes at any time without notice in order to improve
design.

Mo ldentification Needed Full Production

This datasheet contains final specifications. Fairchild
Semiconductor reserves the right to make changes at
any time without notice in order to improve design.

Obsolete Mot In Production

This datasheet contains specifications on a product
that has been discontinued by Fairchild semiconductor.
The datasheet is printed for reference information only.

E@002 Fairchild Semiconductor Corporation
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