MICREL

KS8721BL/SL

3.3V Sinlge Power Supply 10/100BaseTX/FX MII Physical Layer Transceiver

Doc No. 721LV090

Preliminarvy REV 0.90

HIGHLIGHTS

« Single 3.3V power supply with built-in 2.5V regulator.
« Single chip 100BaseTX/100BaseFX/10BaseT physical layer solution

« 2.5V CMOS design, Power Consumption<200 mW (excluding ou ﬁ> vep(
« Fully compliant to IEEE 802.3u standard

« Supports Media Independent Interface (MIl) and Reduced Ml

« Supports auto-negotiation and manual selec
half-duplex mode

+  On-chip built-in analog front end filtering fg

« Supports back to back, FX to T,
« Supports MDI/MDI-X auto cro
« 2.5V / 3.3V tolerance o
« 48 Pin SSOP and LQFP

00BaseTX/FX Physical Layer Transceiver, which provides
fve data. It contains the 10BaseT Physical Medium
tcal Medium Dependent (PMD), and Physical Coding Sub-layer

which eliminates\{i¥é need for external filters and allows a single set of line magnetics to
be used to meet*fequirements for both 100BaseTX and 10BaseT.

The KS8721BL/SL can automatically configure itself for 100 or 10 Mbps and full or half
duplex operation, using on-chip Auto-Negotiation algorithm. It is an ideal choice of
physical layer transceiver for 100BaseTX/10BaseT applications.

Micrel « 1849 Fortune Drive « San Jose, CA 94085 « USA » Tel 1 (408) 944-0988 « http://www.micrel.com
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KS8721BL/SL (3.3V Single Power Supply 10/100BaseTX/FX MIl Physical Layer Transceiver)

PINOUT 48 LOFP
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KS8721BL/SL (3.3V Single Power Supply 10/100BaseTX/FX MIl Physical Layer Transceiver)

DOCUMENT REVISION HISTORY

Revision | Date Change
0.90 8/22/03 ¢ Document Origination (Preliminary)

ORDERING INFORMATION

@(\

Part Number Package Type Descrlpt@v\\
KS8721SL 48 Pin SSOP Single 3.3V Power Supply 10/100
Physical Layer Transceiver — 9\ m aI ature
KS8721BL 48 Pin LOFP Single 3.3V Power Supply 1
Physical Layer Tramsceivér —5Q r a emperature
KS8721BL-EVAL N/A KS8721BL Evalua\nqn\Lg O >

&
&
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KS8721BL/SL (3.3V Single Power Supply 10/100BaseTX/FX MIl Physical Layer Transceiver)

PIN DESCRIPTIONS

Signal Pin | I/0 | Description
Name No.
MDIO 1 1/0 Management Interface (MI1) Data 1/0
This pin requires an external 10K pull-up resistor.
MDC 2 | Management Interface (MI1) Clock %
This pin is synchronous to the MDIO data interface
RXD3/ 3 Ipd/O | MII Receive Data Output
PHYAD1 RXD [3..0], these bits are synchrg
RXCLK. When RXDV is asserted,\R
presents valid data to MAC throudk
[3..0] is invalid when RXDV is de-ass
The pull-up/pull-down valye-isNatehs
PHYADDR [1] durin%segjé}
Options” section.for datai A\
RXD2 / 4 Ipd/O | MI1 Receive Ratz W
PHYAD2 The pull-up/pulMdaywnvalue sVatched as
PHYADDR [2]-8urifg xese ee “Strapping
Options” s detail3.
RXD1 / 5 Ipd/O ' Output
PHYAD3 value is latched as
g reset. See “Strapping
' action for details.
RXDO / 6 I‘b% M\I\QR:EEéve Data Output
PHYAD4 The pull-up/pull-down value is latched as
OMDDR [4] during reset. See “Strapping
A % thons” section for details.
VDDIO %rsﬁigital 10 2.5 /3.3V tolerance power supply
Q /73 (See “Circuit design ref for power supply” section
O\ A\ for details)
GXD .\ \u Gnd | Ground
R 3\ Ipd/O | MI1 Receive Data Valid Output
CRS \\/ The pull-up/pull-down value is latched as pcs_Ipbk
PCS_LP during reset. See “Strapping Options” section for
details.
RXC 10 ] MI1 Receive Clock Output

Operating at:
25 MHz = 100 Mbps

2.5 MHz = 10 Mbps
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KS8721BL/SL (3.3V Single Power Supply 10/100BaseTX/FX MIl Physical Layer Transceiver)
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RXER/I1SO |11 Ipd/O | MI1 Receive Error Output
The pull-up/pull-down value is latched as ISOLATE
during reset. See “Strapping Options” section for
details.
GND 12 Gnd | Ground
VDDC 13 Pwr Digital core 2.5 V only power supply (See “Circuit
design ref for power supply” section for details)
TXER 14 Ipd MI1 Transmit Error Input
TXC/ 15 1/0 MII Transmit Clock Output
REFCLK RMII Reference Clock Input <> m
TXEN 16 |lpd | MII Transmit Enable Input NSO/ O\ N
TXDO 17 |i1pd | MII Transmit Data Input % )Y
TXD1 18 |[lIpd | MII Transmit Data Input D
TXD2 19 |Ipd | MII Transmit Data Input_ \_ QA\\N\_)
TXD3 20 |lpd | MII Transmit Dat&\np(it~_ N
COL/RMII |21 |Ipd/O | MII Collision Retec N\
The pull-up/ uaJs Tatched as RMII
select during\(e %ra ing Options”
section for details.
CRS/ 22 Ipd/O t
RMII_BTB lue is latched as RMI|I
t when RMII mode is
ping Options section” for
GND 23 | Sok | GrQ
VDDIO 24 Pw\ DigiW.S / 3.3V tolerance power supply
e “Circuit design ref for power supply” section
O (Q\}}E({details)
INT# / 25\ Ip%ylanagement Interface (MII) Interrupt Out.
PHYAD% /g atched as PHYAD[O] during power up / reset.
YANI2N N\ See “Strapping Options” Section for details.
L @k Ipu/O | Link/Activity LED Output
The external pull down enable test mode and only
\\/ used for the factory test. Active Low
Link/Act Pin State LED Definition
No Link H Off
Link L On
Activity - Toggle
LED1 / 27 Ipu/O | Speed LED Output
SPD100/ Latched as SPEED (Register 0, bit 13) during
noFEF power up / reset. See “Strapping Options” Section
for details. Active Low
Speed | Pin State | LED Definition
Aug, 2003
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KS8721BL/SL (3.3V Single Power Supply 10/100BaseTX/FX MIl Physical Layer Transceiver)

i\

External resistor (6.49K Q) connects to REXT
and GNDRX

10BT H Off
100BT L On
LED2 / 28 Ipu/O | Full-duplex LED Output
DUPLEX Latched as DUPLEX (register Oh, bit 8) during
power up / reset. See “Strapping Options” Section
for details. Active Low
Duplex Pin State LED DPr{inition
Half H
Full L
LED3 / 29 Ipu/O | Collision LED Output
NWAYEN Latched as ANEG_EN (register O
power up / reset. See “StrappingROpHo
for details. Active Low
Collision Pln State\‘
No Collision
Collision x\l‘\\/
PD# 30 Ipu Power Dow,
1=Normal OQ&WW Active low
VDDRX 31 Pwr | Analog 2. 5;/6%% e “Circuit design ref
for power Q or details)
RX- 32 i
ut pins for FX, 100BaseTX or
RX+ 33
ial receive input pin for FX, 100BaseTX or
FXSD / 34 p ioer Mode Enable /7 Signal Detect in Fiber
FXEN { < e
Iy FXEN=0, FX mode is disable. The default is “0”.
O\ /D \ ee “100BT FX Mode” section for more details.
GNDN\YNAN3s. ¢(©rg | Ground
GMD\ \ % Ground

VDDRC\% 38 Pwr | Analog 2.5 V power supply (See “Circuit design ref
for power supply” section for details)
GND 39 Gnd | Ground
TX- 40 0 Transmit Outputs
Differential transmit output for 100BaseTX/FX or
10BaseT
TX+ 41 ] Transmit Outputs

Differential transmit output for FX, 100BaseTX/FX
or 10BaseT
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KS8721BL/SL (3.3V Single Power Supply 10/100BaseTX/FX MIl Physical Layer Transceiver)

VDDTX 42 Pwr | Transmitter 2.5 V power supply (See “Circuit
design ref for power supply” section for details)
GND 43 Gnd | Ground
GND 44 Gnd | Ground
X0 45 @] XTAL feedback
Used with XI for Xtal application.
Xl 46 | Crystal Oscillator Input <'Q\k\
Input for a crystal or an external 25 MHz clac
VDDPLL a7 Pwr | Analog PLL 2.5V power supply (Seg “Circut
design ref for power supply” sectiéor etail
RST# 48 |lpu | Chip Reset 9 \
Active low, minimum of 50 us pulge isrequi
Note:
Pwr = power supply;
Gnd = ground;
I = input;
O = output;
1/0 = bi-directional
Ipu = input w/ internal pull up;

Ipd = input w/ internal pull down;
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KS8721BL/SL (3.3V Single Power Supply 10/100BaseTX/FX MIl Physical Layer Transceiver)

STRAPPING OPTIONS

Pin

Signal Name No 170 | Description

PHYAD[4:1] / | 6,5, | Ipd/O | PHY Address latched at power-up / reset. The
RXD[0:3] 4,3 default PHY address is 00001.

PHYADO/ 25 | Ipu/O

INT#

PCS LPBK/ |9 |Ipd/O |Enables PCS_LPBK mode at poyw&chp { r et.s
RXDV PD (default) = Disable, PU = M 0

1SO / RXER 11 | Ipd/O | Enables ISOLATE mode at po e\ %
PD (default) = Disable, PU nab

RMII /7 COL 21 | Ipd/O | Enables RMII modgat p N T
PD (default) = Dis %

RMII_BTB/ |22 |Ipd/O | Enable RMII BB mode \@hﬁ/reset.
CRS PD (defaultojgé'rsa IERU ble
h

SPD100 / 27 | Ipu/O | Latched into\Registe [ during power-up /
No FEF /
LED1

during power-up / reset,
Wed as the Speed Support in

f FXEN is pulled up, the latched

no Far _End Fault.)

DUPLEX / 28 DQ Datched ihto Register Oh bit 8 during power-up /
LED2 \ w
o)

%z Half Duplex, PU (default) = Full duplex.
uplex is pulled up during reset, this pin also
latched as the Duplex support in register 4h.
NWA @J/O Nway (auto-=Negotiation) Enable

Latched into Register Oh bit 12 during power-up /

LED NS
\ reset. PD = Disable Auto-Negotiation, PU (default)
AN = Enable Auto-Negotiation
PD# w 30 | lpu Power Down Enable
PU (default) = Normal operation, PD = Power
down mode
Note: Strap-in is latched during power up or reset.

(C>

Aug, 2003
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KS8721BL/SL (3.3V Single Power Supply 10/100BaseTX/FX MIl Physical Layer Transceiver)

REGISTER MAP

Register No. Description
Oh Basic Control Register
1h Basic Status Register N
2h PHY Identifier I
3h PHY Identifier 11 N (A
4h Auto-Negotiation Advertisement Reghe;\<\\) / (\\s«
5h Auto-Negotiation Link Partner Ability ﬁgg gt\\
6h Auto-Negotiation Expansion Regis@r N \'\\)
7h Auto-Negotiation Next Rage Regis
8h Link Partner Next Page A}uﬁy\\v/(\v
15h RXER Counter RgGtEA \ O\ N/
1bh Interrupt Control/\thtﬁ\g.AB\%i\ﬁ‘)erQ
1fh 100BaseTX PHY.Contal Reyisser

Note:

RW: Read/Write, RO: Re

Some of the default valugs are set\Q

nly 2 r, LH: Latch High, LL: Latch Low

AN

p-1n defined on page 8

Downloaded from Elcodis.com electronic components distributor

Address | Name Description Mode | Default
Register Oh — Bgﬁt\k ;Vb{\>
0.15 Re = gpftware reset. Bit is self- RW/ 0
Q N \Qearlng sSC
0. ood<Dack ) M = loop-back mode RW 0
N \\ 0 = normal operation
0.13 € 1 = 100Mb/s RW Set by
QL ct 0 = 10Mb/s SPD100
SB) Ignored if Auto-Negotiation is
enabled
(0.12=1)
0.12 Auto- 1 = enable auto-negotiation RW Set by
Negotiation | process (override 0.13 and 0.8) NWAYEN
Enable 0 = disable auto-negotiation
process
Aug, 2003
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Address | Name Description Mode | Default
0.11 Power 1 = power down mode RW 0
Down 0 = normal operation
0.10 Isolate 1 = electrical isolation of PHY from | RW Set by
MIl and TX+/TX- @
0 = normal operation
0.9 Restart 1 = restart auto-negotiation R%
Auto- process
Negotiation | 0 = normal operation. Bit is self- Q \
clearing
0.8 Duplex 1 = full duplex Q Set’by
Mode 0 = half duplex A (2N UPLEX
0.7 Collision | 1 = enable COL test x 0
Test 0 = disable COL Qé@ N
0.6:1 Reserved \’\ o \\> 0
0.0 Disable = enable tran \/ R/W 0
Transmitter 1 = dlsable/i mﬁtte\r
Register 1h — Basic Statug™ ™
1.15 100BaseT4 %aﬁime) RO |0
<] \Q
1.14 100BaseTX cap of 100BaseX full RO 1
Full Duple
& t papable of 100BaseX full
113 < ado e%& = capable of 100BaseX half RO |1
e uplex
\ 0 = not capable of 100BaseX half
AN duplex
1.12 \%}?\fseT 1 = 10Mbps with full duplex RO |1
50l Duplex | 0 = no 10Mbps with full duplex
capability
1.11 10BaseT 1 = 10Mbps with half duplex RO 1
Half Duplex | 0 = no 10Mbps with half duplex
capability
1.10:7 Reserved RO 0
Aug, 2003
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Address | Name Description Mode | Default
1.6 No 1 = preamble suppression RO 1
Preamble | 0 = normal preamble
15 Auto- 1 = auto-negotiation process RO
Negotiation | completed
Complete 0 = auto-negotiation process not
completed Q \j?
1.4 Remote 1 = remote fault /L \\)V
Fault 0 = no remote fault '(‘|\ M
1.3 Auto- 1 = capable to perform \1/
Negotiation | negotiation
Ability 0 = unable to perf 0- 9
negotiation
1.2 Link Status | 1 = link is up RO/LL 0
0 =link is dow
1.1 Jabber = jabber % RO/L |0
Detect jabb r efaultis | H
1.0 Extended < rt tended capabilities | RO 1
Capability sters
Register 2h — PHY d
2.15:0  |PHY I M \e&to the 3¢ through 18" |RO | 0022h
Nu itS of the Organizationally Unique
Q dentifier (OUI). Kendin
ommunication’s OUI is 0010A1
N (hex)
Reb'@sgw\— Identifier 2
3.15: 10\ \RRMD Assigned to the 19" through 24" |RO | 000101
hﬂumber bits of the Organizationally Unique
Identifier (OUI). Kendin
Communication’s OUI is 0010A1
(hex)
3.9:14 Model Six bit manufacturer’'s model RO 100001
Number number
3.3:0 Revision Four bit manufacturer’'s model RO 1001
Number number
Aug, 2003
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Address | Name Description ‘ Mode ‘ Default
Register 4h — Auto-Negotiation Advertisement
4.15 Next Page | 1 = next page capable RW 0
0 = no next page capability.
4.14 Reserved RO 0
4.13 Remote 1 = remote fault supported RW %
Fault 0 = no remote fault
412 : 11 | Reserved RSN (0
I\®<\\}7 N
4.10 Pause 1 = pause function supported W w
0 = no pause function N
4.9 100BaseT4 | 1 = T4 capable \ %/\0)
0 = no T4 capability
4.8 100BaseTX | 1 = TX with full du %@v\/ Set by
Full Duplex | 0 = no TX full dupl SPD100
@\ SUPLEX
4.7 100BaseTX | 1 = TX cap%bw RW | Set by
_/ne\'Q( apal SPD100
4.6 10BaseT ps Ol tdiplex RW | Setby
Full DUDleX< = OMRP uplex DUPLEX
\&pabl
4,5 10BaseT bps Capable RW 1
S CO OMbps capability
4.4:0 Select%@l] = IEEE 802.3 RW | 00001
Fi¢ld
/\Q @ N\
R{e/g@(er\ \\@\@8 b\egotlatlon Link Partner Ability
S&We 1 = next page capable RO 0
0 = no next page capability
5.14 @Mnowled 1 = link code word received from RO 0
ge partner
0 = link code word not yet
received
5.13 Remote 1 = remote fault detected RO 0
Fault 0 = no remote fault
5.12 Reserved RO 0
Aug, 2003
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Address | Name Description Mode | Default
5.11:10 | Pause 5.105.11 RO 0
00
No PAUSE
0 1
Asymmetric PAUSE (link
partner)
10
Symmetric PAUSE
11 Q
Symmetric & Asymmetric Q Q
PAUSE (local device)
5.9 100 1 = T4 capable R $\>
BaseT4 0 = no T4 capability x
5.8 100BaseTX | 1 = TX with full duplex \®> 0
Full Duplex | 0 = no TX full dum@a bilit <
5.7 100BaseTX | 1 = TX capable \} RO |0
0 = no TX capabili
5.6 10BaseT | 1 = 10Mbps wihf % RO |0
Full Duplex | 0 = no 10MbHp3 le
capability \ O\
55 10BaseT | 1 =\LONbps Sapabl RO |0
<\@\= n ps\capability
5.4:0 Selector 0801] =1EEE 802.3 RO | 00001
Field (|
Register 6h — A@()}Ngg@ﬁ\t\o)n Expansion
6.15:5 A\ R@\d\ RO o
6.4 1 = fault detected by parallel RO/ 0
\ t jon detection LH
0 = no fault detected by parallel
detection.
6.3 vk Partner | 1 = link partner has next page RO 0
ext Page capability
Able 0 = link partner does not have
next page capability
6.2 Next Page 1 = local device has next page RO 1
Able capability
0 = local device does not have
next page capability
Aug, 2003
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Address | Name Description Mode | Default
6.1 Page 1 = new page received RO/ 0
Received 0 = new page not yet received LH
6.0 Link Partner | 1 = link partner has auto- RO 0
Auto- negotiation capability
Negotiation | 0 = link partner does not have
Able auto-negotiation capability
Register 7h — Auto-Negotiation Next Page O\ ~

Downloaded from Elcodis.com electronic components distributor
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7.15 Next Page 1 = additional next page(s) will Q 6
follow
0 = last page N
7.14 Reserved P\ % \0)
7.13 Message 1 = message page o }%\% 1
Page 0 = unformatted /@ge )/\
7.12 Acknowledge | 1 = will comply a\gs R 0
2 0 = cannot com
7.11 Toggle 1 = previous RO 0
transmitt c
equaled | gi%g
0 —
7.10:0 | Message Q 11- t\\m\§ fieldto encode 2048 |RW | 001
Field essa S
Register 8h — Link I?ﬁﬁm\(r\\l@xt Page Ability
8.15 Next Paga\ V| = additional Next Page(s) will |RO | 0
Il
Q Q 0 = last page
8. ckhowddge] 1 = successful receipt of link RO 0
\ word
\ 0 = no successful receipt of link
word
8.13 \Message 1 = Message Page RO 0
Page 0 = Unformatted Page
8.12 Acknowledge | 1 = able to act on the RO 0
2 information
0 = not able to act on the
information
Aug, 2003
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KS8721BL/SL (3.3V Single Power Supply 10/100BaseTX/FX MIl Physical Layer Transceiver)

Address | Name Description Mode | Default
8.11 Toggle 1 = previous value of RO 0
transmitted Link Code Word
equal
to logic zero
0 = previous value of
transmitted Link Code Word
equal to logic one
8.10:0 Message R@
Field

Register 15h — RXER Counter

15.15:0

RXER
Counter

RX Error counter for the RX_ER
in each package

R\

Register 1bh — Interrupt Control/Status Reg}s\}e\\ 9%

)

Downloaded from Elcodis.com electronic components distributor
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1b.15 Jabber 1=Enable Jabbe rr p% R 0
Interrupt O=Disable Jabb Rt
Enable
1b.14 Receive 1=Enable Regelve Brsr¥ateprupt |RW |0
Error 0 D|sabl
Interrupt err
Enable
1b.13 Page RW 0
Received
Interrupt
Enable r\(—g
1b.12 fﬁnable Parallel Detect Fault RW 0
Q rrupt
0= Disable Parallel Detect Fault
\ Interrupt
1b \ i tner | 1= Enable Link Partner RW 0
ﬁ wledge | Acknowledge Interrupt
} rrupt 0= Disable Link Partner
nable Acknowledge Interrupt
1b.10 Link Down 1= Enable Link Down Interrupt RW 0
Interrupt 0= Disable Link Down Interrupt
Enable
Aug, 2003
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Address | Name Description Mode | Default
1b.9 Remote 1= Enable Remote Fault RW 0
Fault Interrupt
Interrupt 0= Disable Remote Fault
Enable Interrupt
1b.8 Link Up 1= Enable Link Up Interrupt RW
Interrupt 0= Disable Link Up Interrupt
Enable
1b.7 Jabber 1= Jabber Interrupt Occurred R6> 0
Interrupt 0= Jabber Interrupt Does Not Q Q
Occurred
1b.6 Receive 1= Receive Error Occurred d b\3>\>
Error 0= Receive Error Does Not
Interrupt Occurred @ \
1b.5 Page 1= Page Receiv @ur ed <{@> 0
Receive 0= Page Recei s t%
Interrupt Occurred
1b.4 Parallel 1= Parallel D }cbrred RO 0
Detect Fault | 0= Parall es Not
Interrupt ome)d
1b.3 Link Partner | 1x Link Pal \éFBA knowledge RO 0
Acknowled% Ocewr
Interrupt = LinkPartner Acknowledge
\DQ Not Occurred
1b.2 Link D \b@ Down Occurred RO 0
Interr £ |link Down Does Not
<\ Curred
1b.1 1= Remote Fault Occurred RO 0
\ 0= Remote Fault Does Not
\ Occurred
1b.0 1= Link Up Interrupt Occurred RO 0
& errupt 0= Link Up Interrupt Does Not
Occurred
Register 1fh — 100BaseTX PHY Controller
1f.15:14 | reserved
1f:13 Pairswap 1 = disable MDI/MDIX R/W 0
disable 0 = enable MDI/MDIX
Aug, 2003
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KS8721BL/SL (3.3V Single Power Supply 10/100BaseTX/FX MIl Physical Layer Transceiver)

Downloaded from Elcodis.com electronic components distributor

Address | Name Description Mode | Default
1f.12 Energy 1 = presence of signal on RX+/- | RO 0
detect analog wire pair
0 = no signal detected on RX+/-
1f.11 Force link 1 = force link pass R/W 0
0 = normal link operation
This bit bypasses the control logic
and allow transmitter to send
pattern even if there is no link. O\ /x
1f.10 Power 1 = enable power saving Q\f 6 \,
Saving 0 = disable
1f.9 Interrupt 1 = interrupt pin active high d R \\6§>
Level 0 = active low LA\
1f.8 Enable 1 = enable jabber counte o m 1
Jabber 0 = disable O Ol <.)/\
1f.7 Auto- 1 = auto-negotigti \%@ Rw 0
Negotiation 0 = not comple
Complete
1.6 Enable 1 = flow cer o RO |0
Pause (Flow- | 0 /4 no~flow i
Control @
Result) SO\
1£.5 PHY Isolate \ Y = Wlate mode RO |0
/\\&— not isolated
1f.4:2 Operatjigh\ U \®l> still in auto-negotiation | RO 0
01] = 10BaseT half duplex
0] = 100BaseTX half duplex
[011] = default
[101] = 10BaseT full duplex
[110] = 100BaseTX full duplex
[111] = PHY/MII isolate
1f.1 \\Enable SQE | 1 = enable SQE test RW 0
test 0 = disable
1f.0 Disable Data | 1 = disable scrambler RW 0
Scrambling 0 = enable
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SELECTION OF ISOLATION TRANSFORMER

One simple 1:1 isolation transformer is needed at the line interface. An
isolation transformer with integrated common-mode choke is recommended
for exceeding FCC requirements. The following table gives recommended
transformer characteristics.

Characteristics Name Value Test Condition

Turns Ratio 1CT:1CT [\Q<\<}7 N

\)
Open-Circuit Inductance (min.) 350 uH 100 rp\ﬁ,\w

Leakage Inductance (max.) 0.4 uH<\ (Mxy

OS>
Inter-winding Capacitance (max.) }2@ %C\és

N
D.C. Resistance (max.) 0.0

N %
Insertion Loss (max.) \{W 0 — 65 MHz

=
HIPOT (min.) < & \QE;MWS

\\% ~—"
Note: The IEEE 802 tan dfor 100BaseTX assumes a transformer loss of
{ne transformer, insertion loss of up to 1.3 dB can be

g the line drive current by means of reducing the

G\ Y
ey\ the/following typical characteristics is recommended.

Characteristics Name Value Units
Freq\b}éy 25.00000 | MHz
Frequency Tolerance (max.) +/- 100 ppm
Load Capacitance (max.) 20 pF
Series Resistance (max.) 25 ohm
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FUNCTIONAL DESCRIPTION

100BaseTX Transmit

The 100BaseTX transmit function performs parallel to serial
conversion, NRZ to NRZI conversion, MLT-3 encoding and
transmission. The circuitry starts with a parallel to serial ¢

driver is also incorporated into tr@loo €
100BaseTX Receive

jon are a function of the length of
o adjust its characteristic to optimize the
A, the variable equalizer will make an

sed on comparisons of incoming signal strength

o block. The DC restoration circuit is used to compensate
f base line wander and improve the dynamic range. The
ential data conversion circuit converts the MLT3 format back to
ZIl. The slicing threshold is also adaptive.

The clock recovery circuit extracts the 125 MHz clock from the edges
of the NRZI signal. This recovered clock is then used to convert the
NRZI signal into the NRZ format. Finally, the NRZ serial data is
converted to 4-bit parallel 4B nibbles. A synchronized 25 MHz RXC is
generated so that the 4B nibbles is clocked out at the negative edge
of RCK25 and is valid for the receiver at the positive edge. When no
valid data is present, the clock recovery circuit is locked to the 25
MHz reference clock and both TXC and RXC clocks continue to run.
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PLL Clock Synthesizer

The KS8721BL/SL generates 125 MHz, 25 MHz and 20 MHz clocks for
system timing. An internal crystal oscillator circuit provides the
reference clock for the synthesizer.

Scrambler/De-scrambler (100BaseTX only)

The purpose of the scrambler is to spread the power spec of the
signal in order to reduce EMI and baseline wander.

10BaseT Transmit

and transmit data as long as TXEN remains higt
transmission will end when TXEN goes.Jow.

center of the bit cell if the last bit\s one: ( driver is
} smission with the
same magnetics. They are inte aped and pre-
emphasized into outputs with a plitude. The
harmonic contents are at legst 2 belowthe fundamental when
driven by an all-ones Mact excoded signal.

10BaseT Receive

On the recgive si Y JiTer and level detecting squelch circuits
are employed input receiver circuit and a PLL performs

the decodi tlon. The Manchester-encoded data stream is

poises at the RX+ or RX- input from falsely trigger
When the input exceeds the squelch limit, the PLL

his activates the carrier sense (CRS) ad RXDV signals and
he receive data (RXD) available. The receive clock is

In 10BaseT operation, a short pulse will be put out on the COL pin
after each packet is transmitted. This is required as a test of the
10BaseT transmit/receive path and is called SQE test. The 10BaseT
transmitter will be disabled and COL will go high if TXEN is High for
more than 20 ms (Jabbering). If TXEN then goes low for more than
250 ms, the 10BaseT transmitter will be re-enabled and COL will go
Low.
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Auto-negotiation

The KS8721BL/SL performs auto-negotiation by hardware strapping
option (pin 29) or software (Register 0.12). It will automatically
choose its mode of operation by advertising its abilities and
comparing them with those received from its link partner whenever
auto-negotiation is enabled. It can also be configured to ad
100BaseTX or 10BaseT in either full- or half-duplex mode (p
refer to page 11 and 12 for setting). The auto-negotiation i
disabled in the FX mode.

During auto-negotiation, the contents of Register 4
Link Pulse (FLP), will be sent to its link partner undg
of power-on, link-loss or re-start. At the same i

KS8721BL/SL will monitor incoming data to de

10BaseT NLP (Normal Link Pulse QBasE 8\ Isdetected. The
¢ J priority:

Priority 1: 100BaseTX, fi
Priority 2: 100BaseTX,

When the KS87 purst of FLP from its link partner
with 3 idep Ignoring acknowledge bit), it will
store these’s gister 5 and wait for the next 3 identical

code words- 3721BL/SL detects the second code words,
If according to above-mentioned priority. In
1BL/SL also checks 100BaseTX idle or 10BaseT

er is detected, the KS8721BL/SL automatically

8721BL/SL supports the IEEE 802.3 MII Management
pterface, also known as the Management Data Input / Output
MDIO) Interface. This interface allows upper-layer devices to
monitor and control the state of the KS8721BL/SL. The MDIO
interface consists of the following:

» A physical connection including a data line (MDIO), a clock
line (MDC) and an optional interrupt line (INTRPT)

e A specific protocol that runs across the above-mentioned
physical connection and it also allows one controller to
communicate with multiple KS8721BL/SL devices. Each
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KS8721BL/SL assigned an MIl address between 0 and 31
by the PHYAD inputs.

* Aninternal addressable set of fourteen 16-bit MDIO
registers. Register [0:6] are required and their functions
are specified by the IEEE 802.3 specifications. Additional
registers are provided for expanded functionality.

The INTPRT pin functions as a management data interrupt
An active Low or High in this pin indicates a status change on
KS8721BL/SL based on 1fh.9 level control. Registe s qt
are the interrupt enable bits. Register bits at 1bh[}xQ
interrupt condition bits. This interrupt is cleared b
1bh.

MI1 Data Interface

The data interface consists of
from a 10/100 802.3 complian

roller (MAC) to the
ine. Normal data

synchronized to the
samples thesesi

th 10ns setup and hold times.

Transmit Enable: The MAC must assert TXEN at the same time as
the first nibble of the preamble, and de-assert TXEN after the last bit
of the packet.

Receive Data Valid: The KS8721BL/SL asserts RXDV when it
receives a valid packet. Line operating speed and MIl mode will
determine timing changes in the following way:
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e For 100BaseTX link with the MII in 4B mode, RXDV is
asserted from the first nibble of the preamble to the last
nibble of the data packet.

» For 10BaseT links, the entire preamble is truncated. RXDV
is asserted with the first nibble of the SFD “ 5D” and
remains asserted until the end of the packet.

Error Signals: Whenever the KS8721BL/SL receives an erro

the RXD pins. When the MAC asserts TXER, the
drive “H” symbols (a Transmit Error define in the
code group) out on the line to force signaling errors

& pin count (Reduced) Media Independent
for use between Ethernet PHYs and Switch or

3. It provides independent 2 bit wide (di-bit) transmit and receive data
paths

4. It uses TTL signal levels, compatible with common digital CMOS ASIC
processes
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RMI1 Signal Definition

Signal Direction Direction
Ngme (with respect ||(with respect Use
to the PHY) to the MAC)
Synchronous clock reference for
REF_CLK Input Input or Output || receive, transmit control
interface
\CRS_DV H Output H Input HCarrler SenSQ/R@cqﬁe\Ds\\tq\(qlld\
Rxp[1:0]|  output | input | RPegh@Ratd N\ N\ |
TX EN | Input | output || Tragsitenabie. )" |
\TXD[l:O]H Input H Output H /\(T@\Q\W \
Input \@r
RX_ER Output (Not Required) (&%@%& ror

Note: Unused MII signals, TXD[3:2], T,
using.

e dthen RMII is

Reference Clock (REF_CLK)

REF_CLK is a continuous 50 M
for CRS_DV, RXD[1:0], X
by the MAC or an exte
provide REF_CLK as an
provide a REF_C
Each PHY device sh pyt corresponding to this clock but may
use a single clo multiple PHYs implemented on a single IC.

ata Valid (CRS_DV)

asynchronously on detection of carrier due to the

e operating mode. That is, in 10BASE-T mode, when
¢/ or in 100BASE-X mode when 2 non-contiguous zeroes in
ected carrier is said to be detected.

PK. So long as carrier criteria are being met, CRS DV shall remain
asserted continuously from the first recovered di-bit of the frame through
the final recovered di-bit and shall be negated prior to the first REF_CLK
that follows the final di-bit.

The data on RXD[1:0] is considered valid once CRS_DV is asserted.
However, since the assertion of CRS_DV is asynchronous relative to
REF_CLK, the data on RXD[1:0] shall be "00" until proper receive signal
decoding takes place (see definition of RXD[1:0] behavior).
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Receive Data [1:0] (RXD[1:0])

RXD[1:0] shall transition synchronously to REF_CLK. For each clock period
in which CRS_DV is asserted, RXD[1:0] transfers two bits of recovered data
from the PHY. In some cases (e.g. before data recovery or during error
conditions) a pre-determined value for RXD[1:0] is transferred instead of
recovered data. RXD[1:0] shall be "00" to indicate idle when CRS_pPV is de-

"00" on RXD[1:0] while CRS_DV is de-asserted shall be ig
MAC/repeater. Upon assertion of CRS_DV, the PHY shall
RXD[1:0]=00 until proper receive decoding takes place.

Transmit Enable (TX_EN)

Transmit Enable TX_EN indicates that the

synchronously with the first nibble of Q
asserted while all di-bits to be transnf

Transmit Data TXD[1:0
REF_CLK. When TX_EN

to indicate idle when TX_EN is de-
than "00" when TX_EN is de-asserted
signaling (to be defined). Values other than
EN is disserted shall be ignored by the PHY.

of CRS_DV and TX_EN both contain an accurate
gtart of frame, the MAC can reliably regenerate the COL

Quality Error (SQE) function will not be supported by the reduced MII due
to the lack of the COL signal. Historically, SQE was present to indicate that
a transceiver located physically remote from the MAC was functioning. Since
the reduced MII only supports chip-to-chip connections on a PCB, SQE
functionality is not required.
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RX_ER

The PHY shall provide RX_ER as an output according to the rules specified
in IEEE 802.3u [2] (see Clause 24, Figure 24-11 - Receive State Diagram).
RX_ER shall be asserted for one or more REF_CLK periods to indicate that
an error (e.g. a coding error or any error that a PHY is capable of detecting,
and that may otherwise be undetectable by the MAC sublayer) wa

detected somewhere in the frame presently being transferred fro e PHY.
RX_ER shall transition synchronously with respect to REF_CLK. Whil
CRS_DV is de-asserted, RX_ER shall have no effect on the MAC.

RMI1 AC Characteristics w

Symbol H Parameter H Min H Typ H {Oﬁa&\q\ Dﬁl\\;s) \
REF_CLK % ’\ MHz
Frequency O A
REF_CLK Duty \E)

T | s BN
TXD[1:0], LY
TX_EN, I
RXD[1:0], I
Tsu CRS_DV, RX_ER_|| 4 ns
Data Setup t D %
REF_CLK rising (
ns
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Auto Crossover (Auto MDI/MDI-X)

Automatic MDI/MDI-X configuration is intended to eliminate the need for
crossover cables between similar devices. The assignment of pin-outs for a

10/100 BASE-T crossover function cable is shown below.
This feature can eliminate the confusion in real applications so both straight
cable and crossover cable can be used. This feature is controlled by
register 1f:13, see the “Register 1fh” section for details.

10/100 Base-T

Media Dependent Interface

10

/100 Ba e@
Media Deth

Straight Through Cable

- >
Transmit Pair
»

A

Receive Pair

A

| 1

H>—C

1 L=

S

y

R}

Y ¥

RN
=gt
e

N

Transmit Pair

Modular Conneeto
(RJ45)

NIC

10/100 FASE-
A

ssover Cable

\\)

SENe
&smit Pair

<> >

, =1 !
Q'E/cew\\P ir
2

I

UL

(——
(I

Modular Connector (RJ45)

HUB

(Repeater or Switch)

Modular Connector
(RJ45)

HUB
(Repeater or Switch)

10/100 Base-T

Media Dependent Interface

Receive Pair

Y

<
<«

Transmit Pair

SIELRLELEIUAN

Modular Connector (RJ45)

HUB
(Repeater or Switch)
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Power Management
The KS8721BL/SL offers the following modes for power management:

» Power Down Mode: This mode can be achieved by writing to
Register 0.11 or pulling pin 30 PD# Low.

» Power Saving Mode: writing to register 1fh.10 can disakfe

the Energy Detect and PLL circuits when the cabl
In other words, the KS8721BL/SL will shutdow
internal circuits to save power if there is no lin}
mode will be in his most effective state when Al
Mode is enable.

100BT FX Mode

100BT FX mode is activated when FXSD/FXEN\| 0 A his pin has a
default pull down). Under this mode, ; oh and auto-MDIX
features are disabled.

FXSD/FXEN Condition

Less than 0.6V <\ ) [\L00TX mode

Less than 1.25V, ):X mode

but greater thap 0. No signal detected

A\ O ) FEF generated
Greater thﬁ{w FX mode
) Signal detected
\% M \>
S pér operation, the swing of fiber module SD should cover
iation. A resistive voltage divider is recommended to adjust

and 1-zero, is generated under “FX mode with no signal detected”. The
purpose of FEF is to notify the sender of a faulty link. When receiving a FEF,
the LINK will go down to indicate a fault, even with fiber signal detected.
The transmitter does not affect by receiving a FEF and still sends out its
normal transmit pattern from MAC. FEF can be disabled by strapping pin27
low, please refer to “Strapping Options” section.

Aug, 2003
-30 - KS8721BL/SL Preliminary Rev 0.90

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/

KS8721BL/SL (3.3V Single Power Supply 10/100BaseTX/FX MIl Physical Layer Transceiver)

Media converter operation

KS8721BL/SL is capable of performing media conversion with 2 parts in a
back-to-back RMII mode as indicated in the diagram. Both parts are in RMII
mode and with RMII_BTB asserted (pin21 & 22 strapped high). One part is
operating at TX mode and the other in FX mode. Both parts can share a
common 50MHz oscillator.

Under this operation, auto-Negotiation on the TX side will prohibit
link up. TXD2, active High, can disable transmitter and set it at tri
RXD2 serves as energy detection can indicate if there is I'n@
TXD3 should tied low and RXD3 let float.

Please contact Micrel FAE for Application Note.

R—'\

X +/-

(| kss721BL/SL < —
TX +/-
TxC/
Ref CLK
osC
50 MHz
Q TXC/
= Ref CLK
/ TxD
KS8721BL/SL
— (Fiber Mode) '\
_ FRx &V
Pin Pin
34 2122
| vee
To the SD pin of the
Fiber Module
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Circuit Design Reference for Power Supply

Micrel’s integrated LDO technology, and thoughtful implementation allows the user to
save BOM cost on both existing and future designs with the use of the new KS8721BL/SL
single supply, single port 10/100 Ethernet PHY.

2.5VPL
2.5V Ferrite Bead Ferrite Bead

3.3V
7
VDDC VDD V ¥ V
PLL D/’D D
/D D D
7 |vbDI/O ,TRR
- - 2.5 - = = v
4 -~ LDO
VDDI/O r
\GND
. KS8721BL/SL
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Absolute Maximum Ratings

Stresses greater than those listed in this table may cause permanent damage to
the device. Operation of the device at these or any other conditions above those
specified in the operating sections of this specification is not implied. Maximum
conditions for extended periods may affect reliability. Unused inputs must always
be tied to an appropriate logic voltage level (Ground or Vdd).

Storage Temperature: -55°Cto150°C

Supply Referenced to GND: -0.5Vto5.0V

All Pins -0.5V1t05.0V <O 0y \>

Recommended Operating Conditions k}}\ @P
Parameter Sym Min Typ Max AUty
VDDPLL, Q%\)
VDDTX,
VDDRXC, 2. O s V
Supply Voltages VDDRCV,

vDDC (§>(\ N
VDDIO \ %\{ i)\) \"
Ambient Operating

Temperature Ta 0 Q 70 °C
Commercial /

Ambient Operating Qg -
Temperature Industrial <T‘(D \> 85 C

N
Themal Data
(N

\%ermal Thermal Thermal
Resistance, Resistance, Resistance, Remarks
N\ Ba (c/w) B3a (crw) Bic (crw)
vf{b{@
1 2 0
M)
N_ 77.08 72.36 13.3 No Heat
8& Spreader
KS8724S 42.43 36.19 34.24 6.75 No Heat
Spreader
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Electrical Characteristics (Vqq = 3.3 V +/- 10%)

Parameter

Sym

Test Condition

Min

Typ

Total Supply Current

(including TX output driver

current)

Normal 100BaseTX

lad1

Including 40mA
output current

Normal 10BaseT
(Independent of

ladz

Including 90mA
output current

utilization) O\ m
. e v y
Power Saving mode 1 lsas | Auto-Negogiation v\ﬂﬁ mA
enable ®<\ (s
Power Down Mode lgds (&\\ \)\/ TBD mA
TTL Inputs (\ v
- %
Input High Voltage Vin \) Vdd \
-0.8
&
Input Low Voltage \@ 0 0.8 Y,
Input?ﬁ@\&g (\§|in Vin = GND ~ VDD | -10 10 HA
)
TN
N\ \ %
Outpu \?Q)e Voh loh =-4mA vdd \Y
(1/0)
-0.4
Output Low Voltage Vol lol =4 mA 0.4 \Y
Output Tri-state |loz| 10 pHA
Leakage
Aug, 2003
-34 - KS8721BL/SL Preliminary Rev 0.90

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/

KS8721BL/SL (3.3V Single Power Supply 10/100BaseTX/FX MIl Physical Layer Transceiver)

100BaseTX Receive

RX+/RX- Differential Rin 8 KQ
Input Resistance
Propagation Delay from magnetics to 50 ns
RDTX
/\

100BaseTX Transmit (measured differentially after 1:1 W@Q\\y

Peak Differential Vo 50 Q from each 0.95 \\ \SQJ Vv
Output Voltage output to vdd QR

Output Voltage Vimb | 50 Q from each © %Q 2 %
Imbal tput t

mbalance output to \@% ( <f>

Rise/Fall time Tr/Tf \f’\\ Q?;p 5 ns

Rise/Fall time x> 0 05 | ns
Imbalance R\ \

100BaseTX Transmit (mea%u@z &K}%%\lahy after 1:1 transformer)

~—"
Duty Cycle Distortion \S + ns
0.5
[0)
Overshoot LA\ O>/\ > 5 Yo

Referenc%Volt e

\‘\Se)_t) 0.75 \
A

)
Prgpagati from TDTX to 45 60 ns
magnetics

Jitters \y 0.7 | 1.4 | ns pkpk

10BaseT Receive

RX+/RX- Differential Rin 8 KQ
Input Resistance

Squelch Threshold Vsq 5 MHz square 400 mv
wave
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10BaseT Transmit (measured differentially after 1:1 transformer)

Peak Differential Vp 50 Q from each 2.2 2.8 Vv
Output Voltage output to vdd
Jitters Added 50 Q from each + ns
output to vVdd 3/\5\
Rise/Fall time 2/2 /N \Qs
N\
Clock Outputs W{ 0 N\
Crystal Oscillator X1, X2 /(\k\\'\ \JMHz
Receive Clock, 100TX RXC100 (\ % N MHz
AN S
Receive Clock, 10T RXCio \< ﬁ>\9> MHz
(
Receive Clock jitters Q > 3.0 NS pk-pk

Transmit Clock, 100TX | TXCigo 25 MHz

1.8 NS pk-pk

O
VR
NN
Transmit Clock, 10T TXCa Q\\> 2.5 MHz
N

Transmit Clock jitters \
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10BaseT MII Transmit Timing

TXEN tsuzqz bt \

A\
D COC TS

CRS @% < N
BN\ sl
memm X s X oas KNSR X
N

SQE Timing

X

TXEN m
N
COL<\/ (§\ - o

C

w\/ min.  typ.  max.
tey -0 Setyp to TXC High 10ns
tou, to TXC High 10ns
tos 01 Hold after TXC High Ons
oo T Hold after TXC High Ons
tersy  TXEN Highto CRS asserted latency 4BT
ters,  TXEN Low to CRS de-asserted latency 8BT
tar TXEN High to TXP/TXM output (TX latency) 4BT
tsoe COL (SQE) Delay after TXEN de-asserted 2.5uUs
tsoep COL (SQE) Pulse Duration 1.0us
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100BaseTX MII Transmit Timing

e _\_//__\_/_\_/
to, >t
TXEN
t >t
SUL
TXD[3:0], Data
TXER In
tCRSl )
CRS )\>
AT {\
N \

>§n\
PR

nome X (XEBX XX

AN

©

>

\%

- 38 -
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min. typ. max.

tsun TXD[3:0] Setup to TXC High 10ns

e TX_ER Setup to TXC High 10ns

tio;  TXD[3:0] Hold after TXC High Ons

tioo TXER Hold after TXC High Ons

tios TXEN Hold after TXC High Ons

t.rss  TXEN High to CRS asserted latency 4BT

t.rs,  TXEN Low to CRS de-asserted latency 4BT

t AT TXEN High to TX+/TX- output (TX latency) BT
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100BaseTX MII Receive Timing

(7
Start of End of
RXHRX- >< Stream >< % >< >< Stream >< ><
AL/

CRS « CRSL > N
t

CR

/ A(@_/
RXDV tRLAT/ %
RXD[3:0] {HEQ R
RXER :[su‘; W?\S’)&& >< >_

<

t
RXC : WH
WL
Y &
w min.  typ. max.
t, i0 40ns
o u dth 20ns
twn width 20ns
tsy RXDR30], RXER, RXDV setup to rising edge of RXC 20ns
tio RXD[3:0], RXER, RXDV hold from rising edge of RXC 20ns
toar  CRSto RXD latency, 4B or 5B aligned 1BT 2BT 3BT
t.rg;  "Start of Stream™ to CRS asserted 140ns
t.r,  "End of Stream" to CRS de-asserted 170ns
Aug, 2003
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Auto Negotiation / Fast Link Pulse Timing

Downloaded from Elcodis.com electronic components distributor

FLP FLP
Burst Burst
1:FLPW 6
tBTB
Clock 0 Data
Pulse ulse Pulse
TXHTX- _\_/
&
) téaj\
& Ll
%\ tere
N min.  typ. max.
terg  FLP burstto FLP burst 8ms  16ms  24ms
tpy  FLP burst width 2ms
tow Clock/Data pulse width 100ns
t.rp  Clock pulse to data pulse 69us
t.rc  Clock pulse to clock pulse 136us
Number of Clock/Data pulses per burst 17 33
Aug, 2003
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KS8721BL/SL (3.3V Single Power Supply 10/100BaseTX/FX MIl Physical Layer Transceiver)

Serial Management Interface Timing

b
MDC /
w1 tvina
MDIO Valid
(Into Chip) Data S<
tvips
MDIO

(Out of Chip)

41 -
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N min.  typ. max.
yp
t, MDC period 400 ns
tos MDIO Setup to MDC (MDIO as input) 10ns
tyoe MDIO Hold after MDC (MDIO as input) 10ns
tyios MDC to MDIO Valid (MDIO as output) 222ns
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Reset Timing

Reset Timing Diagram

Supply
Voltage

tsr ‘

RST N ‘

tcs | tch ‘

C

Strap-In
Value

trc

Strap-In /
Output Pin

Parameter Description Max Units

tsr Stable supp@aﬁs@\% ms
reset high

tes Config;{ratlo?\s&up\mire\ ) 50 ns

teh Confiéu\al;lon ﬁQMe\ 50 ns

tre Reset to\siailn}ml/ 50 us
outpilt O\

%gn tic Vendor Selection Lists

Sing e\%ﬁ\\\ <\\>
M’b‘q hﬂé& Part number AUTO MDIX Number of port
PONSAN\ \ H1102 Yes 1
Bel Pusia. \\ S558-5999-U7 | Yes 1
YCL N PT163020 Yes 1
Transpowéf HB726 Yes 1
Delta LF8505 Yes 1
LanKom LF-H41S Yes 1
Aug, 2003
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48 PIN SSOP PACKAGE OUTLINE

—

-
S

\,,//

ﬁ

\DETAIL "AY
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hx45°

DIMENSION IN MM DIMENSION IN' INCH
STMBOL 0T oM | WX | MIN. | NOM | WAX.
/ A 2.413| 2591 | 2.794] 0.085| 0.102 | 0.110
RT ‘ Al 0.203 | 0.305 | 0.406 | 0.008 | 0.012 | 0.016
y\xm j  GAUGE PLANE b 0.203 0.343 ] 0.008 0.014
‘ - b1 0.203 | 0.254 | 0.305 | 0.008 | 0.010 | 0.012
eﬁ SFATING PLANE c 0.127 0.254 | 0.005 0.010
. cl 0.127 0.216 | 0.005 0.009
£ 10.058|10.312]10.566 | 0.396 | 0.406 | 0.416
DETAL A E1 | 7.391 | 7.493 | 7.595| 0.291 | 0.295 | 0.299

e 0.635 BASIC 0.025 BASIC
h 0.381 0.635 | 0.015 0.025
] L 0.508 1.016 | 0.020 0.040

b1 L1 0.254 BASIC 0.010 BASIC

/W\TH LEAD FINISH R
0 0 5 0 5
& &
N\ D (MM) JEDEC
BASE METAL N MIN. | NOM | MAX.
i 48 |15.748|15.875|16.002| MO—118AA
A SECTON B-8 56 [18.288|18.415]18.542| MO—118AB
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48 PIN LOFP PACKAGE QUTLINE

D

P

DETAIL "A"

&
LR LR N

HHHHAAAAAAAR
THHERE S HEE

[ |
JInp
L J_ GAUGE PLANE\'
Q< o
L ‘ /\ - §\ L je
DETALL "8" §
2‘ L1
DIMENSION IN MM | DIMENSION IN_ INCH
] N SYMBOL N, T NOM | MAX. | MIN. | NOM | MAX.
= — A 1.60 0.063
T3 A1 | 0.05 0.15 | 0.002 0.006
T T P A2 | 135 | 140 | 1.45 | 0.053 | 0.055] 0.057
1] D | 890 [9.00 [ 9.10 |0.350 | 0.354 ] 0.358
/\_u—' B— D1 | 690 [7.00 | 7.10 [0.272| 0.276 | 0.280
EVEN omd E 890 | 9.00 | 9.10 [ 0.350 | 0.354 | 0.358
T Em £1 | 690 [ 7.00 | 7.10 [0.272 | 0.276 | 0.280
S c 0.129 TYP. 0.007 TYP.
el 0.127 TYP. 0.005 TYP.
L o050 [o0.60 [0.70 [0.020] 0.024]0.028
K] 1.00 REF. 0.039 REF.
‘ﬂv” 0 0 [35 [ 7 0 [3s] 7
g — WITH PLATING “ENEE
F1 [ o BASE MATEL
" b b (MM) b1 (MM e (MM) JEDEC
N[ MIN. ] NOM [ MAX. | MIN. ] NOM | MaAX. | MIN. | NOM [ MAX.
48L | 019 | 0.22 | 0.25 | 0.17 | 0.20 | 0.23 0.50 BSC.
g4l | 0.13 [ 0.16 | 0.19 [ 0.13 | 0.16 | 0.19 0.40 BSC.
DETAL "B"
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L, Inc. 1849 Fortune Drive, San Jose, CA 95131 USA
TeL 1(408) 944-0800 FAX 1 (408) 944-0970 wes HTTP://WWW.MICREL.COM

The information furnished by Micrel in this datasheet is believed to be accurate and reliable. However, no responsibility is assumed by Micrel for its
use. Micrel reserves the right to change circuitry and specifications at any time without notification to the customer. Micrel Products are not designed
or authorized for use as components in life support appliances, devices or systems where malfunction of a product can reasonably be expected to
result in personal injury. Life support devices or systems are devices or systems that (a) are intended for surgical implant into the body or (b) support
or sustain life, and whose failure to perform can be reasonably expected to result in a significant injury to the user. A Purchaser's use or sale of Micrel
Products for use in life support appliances, devices or systems is at Purchaser's own risk and Purchaser

agrees to fully indemnify Micrel for any damages resulting from such use or sale.

© 2003 Micrel Incorporated
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